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6 HERE,” business men are 
asking, “are my profits to 
come from if I must raise 

wages and shorten hours unless I can 

raise selling prices proportionately?” 

There was much joy among the high 
cost, marginal producers when first re- 
ports were that the National Industrial 
Recovery Act was going to do away with 
anti-trust law restrictions on price fixing. 
Despair has set in in some quarters now 
that the administrator frowns on exces- 
sive, or immediate price raising. This 
does not mean that there will be no 
price changes. There will be proper ad- 
justments of prices in the light of true 
costs. 

It is perfectly obvious to the thinking 
business man that, if prices are raised 
proportionately to wages, all hands, em- 
ployees and employers alike, will be just 
where they were before. There would 
be no increase in purchasing power, and 
after all the basic purpose of the law is 
to raise and spread purchasing power. 

Fortunately, if the right steps are 
taken, unit labor costs, and therefore 
prices, need not rise as much as wage 
rates. That has been proved repeatedly. 

The degree to which productive effi- 
ciency can be increased by labor-saving 
methods and machines differs widely 
from one plant to another. It is not my 
purpose to describe the methods which 
can be used to lower productive labor 


( osts. 


Preventable Waste 


Instead, I want to point out the great 
amount of preventable waste that exists 
in so-called non-productive work in the 
factory, the office and the selling depart- 
ment. On the surface it may appear 
from what I am going to advocate that 
to cut those costs will involve adding to 

nemployment. That does not follow. 
Some un-needed help will admittedly be 
freed for the moment but with increased 
ales which will come promptly from 


American Machinist 


August 2, 1933 


Three Paths to Profits 
Under the New Deal 


CHARLES H. HATCH 


Vice-President, Miller, Franklin & Company, Inc. 


Balance in the wage structure, co-ordination 


of departments and activities, current execu- 


tive control are more necessary than ever 


lower costs those employees will at once 
be re-employed at useful work. Prob- 
ably few of them will actually be out 
of work at all. 

But the big saving will come from get- 
ting full value received from every dol- 
lar paid for wages and salaries and ex- 
pense items. 

Big wastes, even in concerns which 
are highly efficient and modern in their 
production methods, result from three 
very common faults: lack of balance in 
the wage structure, lack of coordination 
between departments and activities of 
the business, and lack of current execu- 
tive control. I have seen otherwise well 
managed concerns wasting from $100,- 
000 to $500,000 a year because of these 
three faults—as proved by the fact that 
they made just such savings when they 
attacked those wastes. 

Let’s see just how a company can 
secure balance, co-ordination and con- 
trol. Suppose we start with wages, for 
they are at least as important as any 
other element—although many execu- 
tives think first of sales. We will come 
to sales later. 

I happen to have had the opportunity 
to become familiar with the wage situa- 
tion in many concerns. This first hand 
observation proves—and I say “proves” 
advisedly rather than “indicates”—that 
wages are badly out of balance. There 
is marked disparity of wages between 
industries in any locality, considering the 


skill, intelligence and physical effort re- 
quired of the workman. On the same 
basis there is inequality of wages be- 
tween similar concerns within a given 
industry. And even within a single 
plant where it should be easy to arrive 
at a fair balance in basic wage rates, 
there are usually to be found glaring 
cases of over and under payment be- 
tween men at adjoining benches or ma- 
chines. 

The importance of being prepared for 
the coming of higher wages cannot be 
too strongly emphasized. 

The readjustment of wage bases is 
often the logical starting point in getting 
one’s house in order. And by “readjust- 
ment” I imply neither flat cuts nor flat 
raises. 

A few months ago when wage cuts 
were the fashion a well-known manufac- 
turer refused to make an arbitrary hori- 
zontal reduction even though he was 
faced with the peremptory need to re- 
duce costs. By intelligent readjustment 
he succeeded in reducing his direct pay- 
roll by 11 per cent but in doing so he 
actually increased some individual wage 
rates as much as 23 per cent. He got 
his wages in balance. Thus he not only 
saved money but got himself into a posi- 
tion where, if in the future wages needed 
to be either raised or lowered, he could 
more safely and fairly make horizontal 
adjustments. He is in a good position 
now that the National Industrial Recov- 








ery Act is about to raise wages in his 
industry. 

Here is another instance of a company 
which at just about the lowest point of 
the depression was cured of a serious 
and complicated illness by giving atten- 
tion to getting its wage structure bal- 
anced and by coordinating and con- 
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Waiting for work slows down piece 
workers and arouses discontent 


trolling its activities. In telling of it, I 
shall have to mention some matters con- 
cerning other phases of the business— 
even going so far afield from wages as 
sales methods and policies. That in it- 
self shows clearly how interdependent 
are all angles of a business, how impos- 
sible it is to divorce one from any of 
the others and therefore how important 
it is to coordinate them. 

It also proves that the symptoms of 
internal trouble that appear on the sur- 
face do not always show exactly what is 
wrong inside. A rash does not neces- 
sarily indicate that the pinkish one has 
measles. He may have scarlet fever or 
the itch, or may merely have been gorg- 
ing himself on strawberries. 

The symptoms displayed by this par- 
ticular business were a threatened strike 
of the workers on account of their low 
earnings in conjunction with a loss in 
sales volume greater than the average 
decline for the industry as a whole. The 
president was convinced that treatment 
involved liberal dosages of wage in- 
creases in the face of a general decline 
that was then taking place in the wage 
levels of the industry, and a major oper- 
ation on the sales department. 

A deep-digging general examination of 
this client’s condition indicated entirely 
different treatment. The wage rates he 
was paying were high enough—in some 
instances too high. The sales depart- 
ment was all right. The trouble was 
elsewhere, but you couldn’t tell merely 
from the rash just where it was. 

The dissatisfaction of the employees 
was due not to the wage scale nor to 
the small size of their pay envelopes, but 
to the fact that they regularly had to 
wait for work to come to them. To 
earn on piece-work three or three-and-a- 
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half days’ pay they had to spend four 
to four-and-a-half days in the plant. 
The labor trouble thus went back to poor 
equipment layout, ineffective production 
planning and a low level of production 
activity—and the even more fundamen- 
tal lack of coordination. 

Thorough study of the sales side of 
the business showed no cause for com- 
plaint as to personnel. The salesmen 
were intelligent and unusually hard- 
working. But the customers complained 
that deliveries were bad and getting 
worse. Furthermore, it developed that 
while the trend of prices was downward 
the company lagged behind its com- 
petitors in making the inevitable reduc- 
tions. It followed the trend only when 
finally forced to and so was continually 
out of line. Consequently it lost out on 
the volume business but was ultimately 
forced to take such fill-in business as it 
could pick up at the low prices it should 
have quoted at first. This small business 
had to be taken at a loss, for the costs 
were far too high. 

There were several reasons for this. 
Chief among them was the basic mistake 
which is common to probably 60 per 
cent of all manufacturing today. The 
company had laid out its plant to manu- 
facture its product on a straight mass 
basis. That was well enough in the early 
days of the industry, but as competi- 
tion grew sharper it became necessary 
to produce a greater variety and to 
change designs frequently. That could 
not be done effectively on a mass basis. 
What was needed was a revised layout 
on what might be called a “job-mass” 
basis, which would permit quick change- 
overs with a minimum of expense. The 
attempt to stick to true mass methods 
caused the delays to which both the em- 
ployees and the customers objected and 
helped to keep costs, and hence prices, 
high. 

Another factor in this was the man- 
agement’s over-shrewdness in delaying 
raw material purchases as long as pos- 
sible in the declining material market. 
While this saved some money it fre- 
quently held up production and aggra- 
vated delays. 





The first thing done was to put t! 
plant layout, the production plannin 
the material control and the cost met 
ods on a job-mass basis. With the hou 
so far put in order, attention was giv: » 
to getting the wage scale in balance « 
a preliminary to installing proper an 
well adapted wage incentive methods. 

The aim was to’ make certain that 
what each worker earned would be an 
accurate index of the value of his ser 
ices to the company. Inequalities were 
brought to light and corrected. 

Great care was taken to make sure 
that the skill element was accurately 1 
flected. There are few plants which ha\e 
been operated as little even as ten years 
in which the skill required for many 
operations has not radically changed in 
that time. Usually the skill required has 
declined, yet this transfer of skill from 
the man to the machine is seldom re- 
flected in the wage scale. 


Too Big a Spread 


In this plant, for instance, the design 
of the product and the methods used 
had been improved and standardized to 
such an extent that the skill required 
in the final operations had been reduce:| 
35 per cent to 40 per cent. Yet the 
operators’ rate of pay still remained 110 
per cent above the general unskille:! 
rate. At best the rate should have been 
not more than 75 per cent above the un 
skilled wage. 

Incidentally, in another shop I saw 
another striking instance of this dis 
crepancy. A mechanic was engaged on « 
certain lathe operation that was su) 
posed to require great all-around skill 
His production was fourteen pieces pe: 
day. 

Once, when he was sick, his job was 
turned over, with great misgivings, to 
an apprentice whose wages were natu 
rally much lower. To everyone’s amaz 
ment he turned out 56 pieces a day- 
four times as much as the higher pai: 
man. Such unbalanced wages are cost}; 
and unfair. 

But to go back to the other plant: 

Once the basic rates had been equal 





An example of discrepancy in wage rates. 


14 per hour on 
journeyman’s wages—56 per hour on apprentice’s wages 
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ived and put into balance, wage incen- 
tive plans were put in wherever they 
were warranted, specially designed to be 
most effective. It is seldom that the 
sume type of incentive will work equally 
well in all departments of a plant. 

[he corrections improved conditions 
at once. Where formerly it had taken 
twelve to fourteen days to complete an 
order, six days became the rule. There 
was no waiting time for the workmen. 
They put in only three days at the 
plant in order to earn three days’ pay. 
Costs came down to such an extent 
that prices could be lowered. That 
brought sales sufficient to put the plant 
on a 75 per cent of capacity operating 
schedule—and to make a profit. The 
management estimates that the annual 
savings are easily in excess of $160,000. 


In Balance 


And, contrary to the management's ex- 
pectation, it was necessary neither to 
raise wages nor to operate on the sales 
department. The company is now in 
a position to meet higher wages when 
they come. It is in balance. 

Here is an example that shows the 
need of coordinating cost finding meth- 
ods and selling. It is of a manufacturer 
in a branch of the metal working indus- 
try which has been cursed by what many 
competitors stigmatize as “gyp” compe- 
tition. On the face of things it appeared 
impossible for him to meet the low prices 
which the so-called “gyps” quoted on 
certain items. But by making needed 
corrections of errors in the allocation of 
certain elements of cost and by making 
the cost methods reflect the actual facts 
of the case, the management found for 
the first time what those items actually 
cost. By reflecting these costs in the 
selling prices this manufacturer was able 
to compete successfully with the “gyps” 
on their own basis. 

Investigation had shown that the ap- 
parent “gyps” were not carrying charges 
for patent amortization, experimental or 
research work, idle plant and _ similar 
charges, against the cost of the product, 
for the excellent reason that they did 
not have those charges. Nor were they 
incurring any costs to speak of for sales 
promotion or advertising—the low price 
was all the incentive needed. 

Our friend, because of his general ex- 
pense allocation policy, was fallaciously 
carrying charges for all of these things to 
the products with which he was trying 
to compete with the “gyp.” He revised 
his cost allocation to make it accord 
with the facts. That showed that the 
true costs on the items on which the 
‘gyp” competition was particularly keen 
were as low or lower than the costs of 
those who were formerly thought to be 
“gyps.” So, he was able to quote com- 
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petitive prices and get his share of the 
business. Sales in number of units dur- 
ing 1932 were ahead of those in 1931 
and a loss in '31 of $16,000 was turned 
into a profit of $27,000 for 1932. 

The successes while industry operates 
under the National Industrial Recovery 
Act, and after, are going to be enjoyed 
to an unusual degree by those concerns 
which have highly intelligent manage- 
ment. Even the best tools of control 
will obviously not give the needed close 
executive control unless they are em- 
ployed by thoughtful, intelligent men. 

As an example, a manufactured arti- 
cle, the average price of which a few 
years ago was $12.50, is now selling at 
$2.95. At that time L. C. L. freight to 
the maximum shipping zones amounted 
to $0.37 per unit, equal to 3 per cent 
of the sales dollar. The freight rate to 
those zones is still $0.37 per unit, but 
at the current selling price this is equiv- 
alent to 12.2 per cent of the sales dol- 
lar. A number of concerns in that 
industry are continuing to attempt dis- 
tribution throughout the greater part 
of the United States on this basis. One 
company by giving up any attempt at 
national distribution and concentrating 
its sales effort within the new, feasible 
shipping range of its plant and in ter- 
ritories served by water shipping, has 
brought its freight cost back to 2.4 per 
cent of the sales dollar on the new sell- 
ing price of $2.95. 


Deceptive Savings 


In another instance, the management 
attempted to overcome partly the high 
ratio of freight cost by forcing a high 
percentage of its sales into carload ship- 
ments. The apparent savings amounted 
to some $75.00 per car, but the dealer 
was encouraged to buy in amounts be- 
yond his financial ability. The result 
was that the time in collection increased 
some 45 days. Simple interest at 6 per 
cent on the additional tie-up of working 
capital amounted to some $60,000. 
More important, the credit risk was 
greatly increased. The increase in bad 
debt loss will likely exceed many times 
the savings in freight of $75.00 per car. 

All of the instances I have cited in 
this article show how entirely prevent- 
able wastes have been caused by lack 
of coordination or balance or control, 
or all three. In no case would adequate 
control have prevented the wastes, but 
in every case the control mechanism 
would have screeched the fact that the 
waste existed. 

By reducing the preventable wastes 
in “non-productive” salaries and wages 
caused by lack of balance, co-ordination 
and control, most companies will make 
savings large enough to reduce the cost 
of their product appreciably. 


Just How Progressive Are We? 


H. G. WALKER 


We have three classes of shop man- 
agers in this country: those who buy 
new equipment that can prove its worth; 
others who wait until purchase can no 
longer be delayed, losing its economies 
over a long period; and those who delay 
purchase so long that the sheriff takes 
them over. 

Too many of our so-called managers 
fail to appreciate the real economies 
urged by the production men. They 
cannot see why the shop needs a new 
machine or attachment when the old 
one has done the work for so many 
years. They scrutinize labor costs more 
closely than any other item, but fail 
to realize how hours can be saved by a 
small investment in machines, tools or 
fixtures. Their idea of management is 
to spend as little as possible regardless 
of the returns on the investment. 

Five years ago a tool costing less than 
$100 was shipped to a railroad shop, at 
the request of the master mechanic, who 
knew its value. It was sent on trial. 
The M.M. fondly believed that he could 
point to the savings effected and have 
the tool ordered and bought in the 
regular way. The tool saved its cost 
in two months. But five different requi- 
sitions sent through by the M.M. were 
returned, even though he plainly stated 
the savings effected. The tool was 
finally returned to the builder. 

Sometimes the Purchasing Agent is 
the one who wastes 
spending it. 


by not 
He considers it his job to 
prevent expenditures, rather than to buy 
money saving equipment. He frequently 
prevents knowledge of new machines 
getting to the production man. And 
even where the shop man, through the 
American Machinist and other sources, 
learns of new and efficient machines, 
the P.A. sometimes refuses to let the 
representative of the new machine see 
the shop executive. 


money, 


Shop superintendents and foremen are 
responsible for shop costs. Yet they are 
frequently treated as irresponsible crea- 
tures who must not be seen by sales 
engineers. The P.A., whose job is to 
buy and who has no responsibilities for 
production costs should have no juris- 
diction over the shop executive. 

The general manager must decide how 
much money can be spent for new 
equipment that will save money. The 
shop executive must show the manage- 
ment what can be saved, and should not 
be held responsible for costs when his 
advice is ignored. 

We hear a lot about the progressive- 
ness of plants in this country. But 
there is still room to ask—just how pro- 
gressive are we? 





Multi-Blade Cutting Tools 
Their Design and Use—IIl 


R. R. WEDDELL 
The O. K. Tool Company 


Boring tools, roughing and 
finishing, are discussed par- 
ticularly in regard to cutting 
angles, methods of holding 
the 


speeds on various materials 


ULTI-BLADE boring tools are 
used for both roughing and fin- 
ishing. When used for rough- 


ing, they are called core drills or rough 
boring heads. A finish boring head is a 
reamer. 

Multi-blade boring tools having in- 
serted blades are either of the expanding 
or the adjustable type. Expanding 
reamers, Fig. 15, have means whereby 
the cutter blades are all unlocked and 
moved outwardly together. For the 
regular reamer type of cutter, adjust- 
ment is thus facilitated. 

For simpler tools, or for combination 
tools, the adjustable type is used. Here 
the blades are disassembled from the 
cutter and readjusted by inserting shims 
or moving out along serrations. Many 
types of blade locks have been de- 
veloped; the serrated type in several 
modifications is popular today. The ser- 


blades and _ permissible 


Table I—Number of Blades 
in Boring Cutters 











Rougher 
1} to 2} in. dia 4 blades 
23 to 4} in. dia... . 6 blades 
44 to 10 in. dia... 8 blades 


10 in. dia. and up.. 10 blades 


Finisher 
14 to 2} in. dia. 
2} to 3 in. dia... 
8 to 4 in. dia.. 
4 to 5in. dia.... ; 
5 to 8 in. dia... .. a... 14 blades 
to 10 in. dia.................16 blades 
10 to 12 in. dia.... ..18 blades 
12 in dia. and up.. 20 blades 


.. 6 blades 
... 8 blades 
..10 blades 
.12 blades 


i 2 
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rations may be broached in the cutter 
body, as in Fig. 16, so that, after each 
blade is removed, it may be inserted one 
tooth ahead. The cutting edge is thus 
moved out only a part of a serration, 
and the amount left for regrinding is 
minimized. The pitch of the serations 
should be an even multiple of the 
amount of offset between adjacent 
blades. 

With the adjustable blade tool, care 
must be exercised in locking up the 
blades so that an even stress is ob- 
tained throughout the body. The lock- 
ing means should be lightly tightened 
once around and then set up around the 
body several times so as to increase the 
locking pressure gradually and evenly. 
All inserted blade tools, whether of the 
expanding or adjustable type, should 
be reground after blade readjustment. It 
is impractical to obtain accurate work 
otherwise. 





Naturally the blades of a roughin: 
tool are somewhat coarser than for fir 
ishing to give more strength. The wider 
tooth spacing in the body also allows 
a stronger support. Better cutting efi 
ciency is secured by taking heavy cu 
in roughing, as there is less power co).- 
sumed and less blade wear proportio:- 
ately. Finishing tools require more 
blades to reduce the feed marks ani, 
therefore, take a finer cut. The number 
of blades for each varies with the dian.- 
eter. The number of blades for differ- 
ent diameters is shown in Table 
These recommendations may be reduced 
for combination tools to permit the 
blades for different diameters to be in 
terspaced. 

Another consideration in boring cutter 
design is the tooth spacing, not the num- 
ber of blades as mentioned previously, 
but the spacing from one blade to an- 
other. If a slight irregularity is allowed 
it minimizes the effect of chattering: 
that is, each blade is placed a degree or 
two ahead or back of its correct index. 
The theory is that any stress caused by 
the resiliency of the cutting action is 
thus made irregular and will be reduced. 
A further improvement is obtained by 
using an odd number of blades for the 
cutter; this, however, makes it more 
difficult to gage the cutter. No calipers 
may be used, unless a measuring point 
or screw is placed opposite one of the 
blades. The real remedy for chattering 
is proper support for the cutting tool. 
On thin work, however, the above fea- 
tures may have to be used. 


4 




















Fig. 15—In this expanding reamer, all blades are moved 


outward simultaneously 
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Fig. 16—Cutting and clearance angles are shown 
on this adjustable reamer with offset serrations 
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A group of inserted blade boring tools. Fig. 17—Adjustable reamer and core drill, 


shell type. 


pilots. 


The angles of the cutter blade are 
varied for roughing, for finishing and for 
the material being cut. There are two 
angles to be considered in the relation of 
the position of the blades to the body. 
The rake angle, Fig. 16, is the angle be- 
tween the front line of the cutting edge 
with a radial line from the center of the 
cutter. The helix angle is the angle be- 
tween the outside cutting edge and the 
axis of the cutter. 

As a general rule, no rake is used on 
either rougher or finisher; that is, the 
blades are set radially. However, if the 
material to be cut is either steel or alumi- 
num and the tool is piloted or properly 
supported, rake may be used advisably, 
for less power is then required to pull 
the cutter. No rake is seen on the 
smaller cutters, say under 8 in., for the 
reason that they cannot be adequately 
or rigidly supported because of the small 
diameters. In the larger cutters, im- 
provement in performance is quite no- 
ticeable with rake. Chattering, however, 


Fig. 18—Boring tool with piloting body. 
Fig. 20—Adjustable reamers with shanks 


will result unless this rake is used in- 
telligently; a general figure is 10 deg. 

iron or brass, no rake nor 
negative rake is used. Rake tends to 
pull the cutter into the work, and if 
the hole being rough bored is off center 
or eccentric, the cutter is pulled to one 
side. Hence, an important requisite is 
that the cutter be properly guided. The 
digging effect is the reason for using no 
rake on 
No rake is desirable on 
iron because the contained angle, Fig. 
16, should be as great as possible. The 
hard skin of cast iron breaks down the 
edge so the section at the cutting edge 
should be large. Negative rake, where 
the tool is put ahead of the center, tends 
to steady the tool, although making the 
cutter run harder requiring more power. 
Table II shows correct angles for cut- 
ters, roughing and finishing, considering 
the diameter material being 


For cast 


because of its softness. 
tools for cast 


brass 


and the 
machined. 
Helix angles vary in commercial tools 


Fig. 19—Boring tool with strip 


much more than rake angles. In fact, 
they are considered more important. 
Helix angles are designated as right- or 
left-hand, depending on the angle of the 
blade. A right-hand helix is generally 
used on the roughing cutters; this per- 
mits an easier cutting tool. As _ the 
roughing tool takes off considerably more 
metal than the finisher, anything that 
makes it cut easier should be used. It 
should also be that any deflec- 
tion from the dragging-in action, caused 
by the helix angle, will not be so marked 
in affecting the diameter of the work as 
the rake angle; however, alignment with 
the bore is affected. The finishing cut- 
ter generally has the blades set straight, 
or if a straight hole is to be guaranteed, 


noted 


negative spiral is used. 

Clearance angles measure the relief 
from the land of the cutter to prevent 
it from dragging. They should not be 
greater than necessary, as they only re- 
duce the contained angle, which should 
be as large as possible to retain strength 


Table Il—Cutting Angles for Boring Tools 








Aluminum 








Steel -- Cast Iron or Brass : 

- Rougher - Finisher — Rougher , Finisher Rougher Finisher 
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Reamers with shanks. 


Fig. 21—With piloting body. 


Fig. 22—With pilot strips 


and heat conductivity of the cutting 
edge. If a cutter chatters, it is probably 
too sharp. Reduce the clearance. If it 
is noisy, reduce the land or increase the 
clearance angle. 

The outline angles are also shown in 
Fig. 16. The front or entering edge may 
best be chamfered, or rounded, as it 
breaks up the chip. This is followed by 
a slight flat, which eliminates the show- 
ing of feed marks. The balance of the 
blade is relieved to the heel which is 
further chamfered. This prevents the 
tool from catching and tearing the fin- 
ished bore when being removed. 

Clean, accurate smooth-bored holes 
are not generally attained with a single 
pass of the boring tool. Two or more 
cuts are required. The roughing opera- 
tion may be an eccentric cut; that is, it 
may remove considerable metal on one 
side of the bore and little on the other. 
This one-sided cutting action necessi- 
tates leaving additional stock for finish- 
ing. The amount, varying with the 
diameter, is indicated in Table IIL. 
Semi-finishing is necessary only on the 
most accurate work. 

Many different cutting materials are 
available today. Each has its superior 
application. The most popular is high- 
speed steel which has an application to 
all metals. Unless particularly hard ma- 
terials are being machined or better oper- 
ating conditions than usual are available, 
high-speed steel will be found generally 
satisfactory. 

In machining alloy steels, hard cast 
iron and the like, greater wear may be 
obtained on the cutting edge by the use 
of super-cobalt high-speed steel. This 
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material is an excellent compromise be- 
tween high-speed steel and the alloyed 
or carbide cutting materials such as 
Stellite and tungsten carbide. J-Stellite 
is well known as a superior cutting 
product, particularly on hard or chilled 
cast iron surfaces. It should be used 
with care, properly fitted into the cutter 
body, as it is more brittle than the high- 
speed steels. Cemented carbide can be 
used where the other cutting metals will 
not stand up to the hard wear encount- 
ered or where quantity production and 


adequate machine tool equipment is 


Table I1l—Allowances for Rough- 
ing and Semi-Finishing 








Semi- 
Finishing 
0.005 in. 
0.005 in. 


Roughing 


0.025 in. 
0.030 in. 


Diameter 


2 in. and under 
2 to 10 in. dia 





4 


found. The cutter blades to which tun; 
sten is tipped should be securely locate 
in the body. Blades should be of thi 


section to absorb the heat and shou! ! 


be fully backed up both on the dian 
eter and in front of the cutter in t! 
cutter body. 

The suggested cutting speeds at whi 
these materials should operate is show 
in Table IV. No positive recommend: 
tions can be given as the power avai 
able, rigidity of the tool spindle or ji 
method of piloting, structure of th 
work, the material and its manner of 
working, are all variable factors. T! 
approximate formula of: 

Approx. speed (r.p.m.) = 

Cutting speed in ft. per min. * 4 





Diameter of cutter in inches 
will give the revolutions per minute fo 
any cutter by simple calculation. 

The feed of a boring cutter varies wit 
the operating conditions, the same a 
the speed. For adjustable blade cutters 
either roughing or finishing, an amount 
of about 0.010 in. per blade per revolu 
tion can be considered correct. This 
gives an approx. feed (in. per min.) = 
No. of blades in cutter K 0.010 >» 
r.p.m. On combination tools the above 
will probably prove excessive because of 
power requirements and chip clearance. 

Many body designs of multi-blade 
boring tools have been worked out. Core 
drills or reamers with a hole as shown in 
Fig. 17 are known as the shell type 
The bore may be tapered or straight, 
and the drive made through a keyway 
in the bore or on the end as shown. The 
body may be modified for piloting pur- 
poses. A turned journal, pack hard- 
ened and ground integral with the body, 
may be used as in Fig. 18, or with strip 
pilots as in Fig. 19. The latter design 
permits the piloting diameter to be main- 
tained by shimming under the strips and 
regrinding to size. The piloting diam- 
eter may be larger than the boring diam- 
eter for short bores, guiding the tool 
near and before the work and allowing 














10 in. dia. and up 0.060 in. 0.010 in. the boring cutters to be withdrawn 
Sia , through the pilot bushing. 
Table [V—Cutting Speeds for Boring Tools 
— —Roughing ———-—. ~ -_ -Finishing-——-—— 
Super- J- Super- J- 
H.S.S. H.S.S. Stellite T.C. H.S.S. H.S.S. Stellite T.C 
Copper 120 150 200 300 150 200 250 400 
Brass 
Cast Iron 50 75 100 150 60 90 110 200 
Bronze 
Semi-Steel Cast 50 75 60 90 
Steel Cast 40 65 50 75 
Machine Steel 
(0.15-0. 20) 60 75 — 
Steel (0. 30-0. 40). 50 75 60 90 
Alloy Steel 40 60 50 75 
Mall. Iron 60 85 120 175 75 100 130 200 
1000 


Aluminum 250 300 400 


1000 300 400 500 
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Similar tools are designed with only 
solid shanks. Reamers with solid shanks 
are illustrated in Fig. 20. Figs. 21 and 
22 show corresponding piloting bodies 
with solid shanks. The shanks may be 
of the regular standard taper or of the 
quick-change type. 

[he function of every boring tool is 
to perform smooth, accurate work. The 
method by which it is guided through 
the bore determines the results attained. 
If no pilots are used, machine tool spin- 
dies must be rigid and accurately aligned. 
For final smooth hole boring, a floating 
holder is used to carry the reaming head. 
This automatically compensates for tur- 
rets, which index out of alignment, or 
work inaccurately located. In many 
commercial designs much thought has 
been given to correct alignment and 
guidance still retaining a full floating ac- 
tion for the cutting tool. Where com- 
pactness is necessary, the cutter body 
can be built directly into the floating 
holder by incorporating the usual thrust 
ring in the body and using the rest of 
the holder for the blades. 


Blueprints Used as Templets 
Discussion 


JOHN E. HYLER 


Touching upon the use of blueprints 
as templets, as described by John Aures 

{M—Vol. 76, page 928) and discussed 
by Richard Overman (AM—Vol. 77, 
page 871), I quite agree with Mr. Over- 
man that a blueprint is never to be 
depended upon as a templet for accurate 
layout. I also think that his solution 
of the problem is an excellent one. 

However, not all the inaccuracies of 
blueprints can be laid at the door of 
stretching in the printing machine. 
Since the prints are made wet in the 
process of washing, and are then dried, 
or allowed to dry, the paper first swells 
and then it shrinks. Mechanical uses 
are made from the shrinkage of drying 
paper in some cases that might be cited. 
When the draftsman wants to stretch 
his paper tightly on the board, he wets 
it, makes the edges fast and lets it 
shrink tightly in drying. When it is de- 
sired to make a tight joint between 
pieces of wood veneer, straight pieces 
of veneer are fastened together with 
gummed paper tape. As the tape dries, 
it shrinks and pulls the edges of the 
veneer tightly together. 

My experience with blueprints is that 
they are not always “out” from the 
standpoint of stretching, for I have had 
some that were out as much as ‘4 in. per 
ft. Paper is composed of fibers felted 
together, and uneven shrinkage or ex- 
pansion follow humidity changes or wet- 
ting and drying. 
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Up To Industry 


DISCUSSION 


R. E. FLANDERS 


President, Jones & Lamson 
Machine Company 


OST of us who are engaged 
in industrial undertakings 
are in full sympathy with 

the purpose of the National Indus- 
trial Recovery Act. Most of us like- 
wise are not merely willing to co- 
operate in putting the Act into 
effect, but are most anxious to do so, 
believing that its provisions can be 
made effective in promoting a re- 
turn to a more nearly balanced 
operation of our national economy. 

There are, however, many of us 
who are enthusiastic and willing, but 
who are seriously concerned with 
some implications being tead into 
the situation which are unjustified 
and dangerous. As examples of 
these unwarranted implications, it is 
urged that every industrialist study 
a copy of Mr. Richberg’s speech 
(AM—Vol. 77, page 457), or Dr. 
Tugwell’s leading article in the New 
York Times Sunday magazine for 
July 16. 

The purpose of both the speech 
and the article is beyond criticism, 
being to urge the most speedy and 
thorough cooperation between in- 
dustry and government in a joint 
experiment on which they have em- 
barked. The dangerous element lies 
in the assumption, tacit or ex- 
pressed, by both of these gentlemen 
that the depression was due to in- 
dustrial factors and that we can be 
gotten out of our present condition, 
and kept out of similar future ones, 
by appropriate industrial policies. 

A more useless doctrine could 
scarcely be spread abroad. It causes 
false hopes and at the same time 
diverts attention from the really 
serious faults and mistakes of the 
last quarter century. 

The causes of our present condi- 
tion are, or ought to be, pretty well 


understood by this time. In part 
they were due to an agricultural 
speculation whose foundations were 
laid in pre-war conditions. In larger 
part they were due to the inevitable 
results of war inflation, recovery 
from which in case of any major 
conflict has resulted in distress and 
disaster to both agriculture and in- 
dustry ever since the industrial rev- 
olution. In great part the present 
situation is due to a more or less 
typical business cycle of unprece- 
dented magnitude superimposed 
upon the other disasters mentioned. 
This cyclic disturbance was built 
upon industrial success; and some 
measure of responsibility for it must 
lie with us in the initial dispropor- 
tion in the division of the returns 
from industry as between those who 
spend and those who invest. 

Yet the whole fabric of the specu- 
lative structure which was reared to 
such enormous heights and which 
fell with such disastrous results was 
engineered and constructed by the 
operations of speculative finance, 
with which industry as such is not 
concerned. 

It is time for productive industry 
to separate itself from speculative 
finance, whether in its purposes, 
habits of thought or public reputa- 
tion. It is time for productive busi- 
ness to urge that the permanent 
remedies for recovery be built about 
the causes of disaster. It is neces 
sary for us, while whole-heartedly 
backing these hopeful emergency 
proposals for initiating recovery, to 
extricate ourselves from the as- 
sumption of responsibilities which 
do not belong to us, and of which 
the admission would lead to useless 
and harmful theories of economic 
control. 
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Standards for Production Control—IIl 


ALLEN M. LINDSLEY 


Production Engineer 
Metallurgical Laboratories, Inc. 


Articles I and II of this series gave standards for gear shaping and 
hobbing respectively. The author now treats the subject of gear milling 
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Fig. 9—Handling time for No. 13 
B&S Gear Cutter 
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Cutting Gear Teeth Allowances 


To actual time add 10 per cent of cut, 15 
per cent of total actual: add 40 per cent 
premium allowance. 


Chuck and remove 7 pieces. 4.00 
Cut 52T, 12P, 55% ft. feed. 44.20 
10 per cent cut 4.42 
15 per cent 7.89 


Standard time, 7 pieces 60.51 
St. ‘ard Time, per piece 8.64 
40 per cent 3.46 


Premium Time, per piece, 12.10 min. 
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HE THIRD practical application 

of time standards is shown in the 

standards illustrated for use with 
the No. 138 B & S bevel gear cutting 
machine. This machine is a specialized 
type of automatic milling machine. Not 
being a generating machine, it produces 
bevel gear teeth approximating the exact 
shape only and is often used to rough 
out teeth preparatory to a final opera- 
tion. The machine is well adapted for 
cutting spur gears, ratchets and clutches 
and is so used. 


The data are self-explanatory, Tables 
VI and VII listing practical production 
feeds and speeds. Fig. 9 shows the total 
handling time for different sizes of parts 
and numbers of pieces per chucking. It 
also carries an illustration of the method 
of applying the standards for the benefit 
of the planning department clerk. It 
will be noted that the premium allow- 
ance is based on the addition of 40 per 
cent of the standard time. This ma- 
chine, as mentioned in Article II of this 
series, was operated by the same worker 





Gear-Cutting Data 





Work capacity: spur and bevel gears to 18-in. O.D. x 4-in. face. 


Cutter capacity: 354-in. O.D. x 1%¢-in. thick. 


Speed of constant speed pulley: 435 r.p.m. 


Rate of carriage return: 100-in. per minute (0.01 min. per in.) 


Indexing rate: 0 to 24 teeth 


50 up 


Table V. 


O.D. of Bushing Work Length 


34 to 136 in 3 in. 
14 to 244 in 314 in. 
1 & 1) in. (special) + in. 


. 


= 0.04 min. per tooth. 
25 to 49 teeth = 0.02 min. per tooth. 
= 0.01 min. per tooth. 


Working Length of Expansion Bushings and Solid Arbors 


O.D. of Arbor Work Length 
54g & Hin 3 in. 
1% in 44 in. 
1% in 31 in. 
244 in 31% in. 


Table VI. Feeds and Speeds for Gear Teeth—One Cut 





Diametral pitch 6 7 8 9 10 11 12 14 16 
Low C machine steel . 4 4% 55% 5% 5% 5% 55% 6% 6% 
and C.R.S. 90 ft. per min. 110 119 119 125 145 145 153 162 162 
Cast Iron 55% 6% 6% 6% 6% 84% 84 9% 9% 
100 ft. per min 122 132 132 139 ~=s-:161 161 170 180 180 
Feeds given in inches per minute. Speeds given in revolutions per minute. 
Table VII. Feeds and Speeds—Clutch Teeth 
Using fine, straight-tooth side mills 
Material Cutter O.D. Cutter r.p.m. Size of cut Feed 
Cast iron.... guia 2 153 dHin.wx j;in.d. 6% 
S.A.E. 1112 C.R.S 234 125 ysin.wx Win.d. 5% 


The expansion sleeve and arbor must be used with all gears of average proportions, where 
the length is not less than 25 per cent of the diameter. Where length of piece is short com- 
pared to diam., use solid arbor with washer and clamping nut. 

Use expansion stub arbor for clutches. 
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FIG.10 -Chart for Estimating Production on No.13 B&S.Geor Cutter 


Equation 
Time=7/(L+A+ksXetk;)+Ke] 
L = Length of chucking 
A = Cutter approach 
Ks* A//owance for overtravel/ 
F = Feed-inches per min. 

K, = Rate of carriage return 
Ko= Xate of indexing 
T= Number of teeth 

in gear 
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This chart automatically 
corrects for cutter approach 
and overtravel 


who operated a gear hobber. It should 
be noted in using the chart for finding 
the cutting time, Fig. 10, that the chart 
automatically takes care of the cutter 
approach. This is possible because 
depth of cut and diameter of cutter are 
determined by the pitch of the gear 
when standard cutters are used. 

As each group of standards is com- 
pleted, it is turned over to the planning 
clerk for use. Such groups can imme- 
diately be put on premium time, with 
resulting economies. 

The speed with which these methods 
may be introduced throughout the plant 
depends largely on the timestudy engi- 
neer to whom the work is entrusted. If 
the engineer is a trained manufacturing 
analyst, with a thorough knowledge of 
modern methods and tooling, he will 
bring to the work a background of ex- 
perience that will enable him to estab- 
lish standard conditions in a minimum 
of time. 

The development of data for hand- 
operated machines and manual opera- 
tions will require more time for the es- 
tablishment of the more desirable con- 
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ditions because of the greater number of 
variables affecting quality and produc- 
tion. Here, the engineer's experience 
will be of greater importance in speeding 
the work and in preparing the planning 
standard from the analyses and time- 
studies. It should be the aim of the 
engineer to establish as nearly as pos- 
sible ideal conditions surrounding the 
performance of the work in each class. 
This will remove any temptation to cut 
rates since the rates will have been set 
ag close as is practical, at the beginning. 
The author recommends that the use 
of the data contained in the foregoing 
pages be preceded with an adequate 
check against existing conditions. Re- 
quirements of finish, accuracy, materials 
and methods differ greatly in various 
plants, and all of these factors affect 
time and production. The chief object 
of this article is to point out the econo- 
mies to be effected by the use of the 
methods presented and the general 
course of procedure to be followed. 
Correction: In Article I of this series, 
the second sub-head of Table I (Vol. 77 


page 422) should read “Feed Two cuts 
One setting.” 
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Modern Alchemy at the 
Golden Gate 


Alchemists of ye olden days wasted a 
lot of time trying to turn base metals 
into gold, and they probably had a lot 
of fun trying. But there’s evidently a 
real alchemist loose on the coast of 
sunny California—at least he got away 
with it for a while and left several San 
Francisco jewelers holding the bag. 

A detective brought the  assayer 
some beautiful pieces of white gold, 
about 1x21 in. and a quarter inch thick. 
They had a lustre that would have added 
adornment to any fair damsel if small 
slabs had been in fashion for brooches 
or pendants. They had been gathered 
from various jewelers around the Golden 
Gate who had bought them at bargain 
prices, but not before they had tested 
them with acid in the good old way and 
knew what they were buying. The seller 
had promised to keep them supplied but 
had evidently had an attack of amnesia, 
hence their suspicion. 

Then the assayer got busy. The 
blocks were common stainless steel! 
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Hysteresis 


in Springs 


ROBERT W. CARSON 





In applications where spring deflections must be con- 


trolled within a few per cent elastic hysteresis, a time 


lag of strain in relation to stress may present a serious 


problem. 


The factors controlling hysteresis, and the 


relative hysteresis of several spring materials are given. 


Design considerations and heat treatments minimizing 


the effect of hysteresis are recommended. 





OBERT HOOKE, who had much 
to do with the early develop- 
ment of springs, gave the world 

the well known Hooke’s Law more than 
250 years ago when he wrote “ut tensio 
In modern terms this is “the 
deformation varies with the force,” that 
is, the strain is proportional to the 
As greater accuracy and _ in- 
creased sensitivity have been built into 
springs certain deviations from this sim- 
ple relation have been found. One of 
these deviations, elastic hysteresis, is a 
lag of strain in relation to stress. If 
the elastic portion of a_ stress-strain 
curve is determined with sufficient accu- 
racy, the ascending and descending lines 
form closed loops shown in Fig. 1. 
One of the first reported investiga- 
tions of elastic hysteresis was made by 
Lord Kelvin in 1865. He used a wire 
of spring material as a torsional pendu- 
lum, and determined the energy lost in 
hysteresis (area inside hysteresis loop) 
by measuring the decrement or decrease 
in amplitude. Several scientific investi- 
gations using this same method have 
been reported in recent years. Elastic 
hysteresis has also been measured in con- 
nection with fatigue testing. The Bu- 


° ° 9» 
sic VIs. 


stress. 


reau of Standards has made a study of 
hysteresis in 


elastic spring materials 
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used in altimeters, and the A.S.M.E. 
Research Committee on Mechanical 
Springs has sponsored a study including 
the effect of elastic hysteresis in spring 


materials. There have been a_ few 
meager reports from precision spring 


manufacturers indicating that they use 
special processes to reduce the effect of 
References including these 
reports are listed on the next page. 

At present two types of elastic hystere- 
well defined. The first type, 
statical hysteresis, is independent of the 
time of loading and forms a_ thin 
hysteresis loop as illustrated in Fig. 1. 
This effect, also termed internal friction, 
damping capacity, dynamic ductility, 
appears to be a property of the mo- 
lecular structure of the material. The 
damping of vibrations in tuning forks 
and bells is due to the energy absorbed 
by statical hysteresis. Kimball and 
Lovell in reporting their investigation 
list some spring materials in the follow- 
ing order of increasing hysteresis: cold 
worked phosphor bronze, rolled monel, 
3% per cent nickel steel, rolled nickel, 
cold rolled medium steel, rolled copper, 
cold rolled brass. Von HeydeKampf 
lists in the same order the following ma- 
terials: chrome-vanadium steel, chrome- 
nickel steel, brass, carbon steel. 


hysteresis. 


sis are 





Von HeydeKampf reports that the 
statical hysteresis for a 1 per cent car- 
bon steel worked at a maximum tor- 
sional fiber stress of 20,000 Ib. per sq.in. 
is approximately 4 per cent of the load 
deflection, while the chrome-vanadium 
steel under the same conditions shows a 
hysteresis of 0.2 per cent. 

Investigators agree that the amount of 
statical hysteresis increases rapidly as 
the working stress is increased as shown 
in Fig. 2. In general it is found that 
doubling the stress increases the statical 
hysteresis to three times the original 
amount. It is apparent then, that under 
conditions where a very close propor- 
tionality between load and deflection is 
required a spring material such as 
phosphor bronze or alloy steel must be 
selected, and the spring must be de- 
signed for low working stresses. 

On the other hand, occasions may 
arise where a large amount of statical 
hysteresis may be useful in absorbing 
vibration. Under these conditions a 
spring material such as brass or carbon 
steel must be selected and the spring de 
signed for high working stresses. 

The second type of elastic hysteresis, 
generally termed hereditary hysteresis, 
is a retardation or time lag of the spring 
deflection under a steady load or after 
removal of a steady load. The deflec- 
tion of the spring continues to increase 
or drift as long as a steady load is 
maintained. When the load is removed 
a similar effect, recovery, takes place as 
the spring slowly approaches its former 
unloaded position. Fig. 3 illustrates the 
creep and recovery action measured by 
MacGahan and Carson on _ phosphor 
bronze ribbon. Under a steady pull, 
such as gravity loading, the spring will 
increase in deflection. When the spring 
deflection is fixed as in the case of a 
spring compressed to a fixed length the 
creep tends to reduce the load on the 
spring. 

The magnitude of the hereditary 
hysteresis depends on the working con- 
ditions, the physical condition of the 
spring material, and the previous his- 
tory of the spring, and under certain 
conditions may introduce variations of 
several per cent in the spring load or 
deflection. Working conditions which in- 
fluence the amount of hereditary hys- 
teresis are duration of load, working 
stress, and temperature of the spring. 
The creep continues with time at a de- 
creasing logarithmic rate as shown in 
Fig. 3. This curve shows that one- 
fourth of the creep measured in 24 
hours took place during the first hour 
and that recovery likewise proceeded at 
a decreasing rate. As the working stress 
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Fig. 1—Typical elastic hysteresis 
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Fig. 2—-Statical hysteresis in 1 per 
cent carbon steel (From Von Hey- 
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Fig. 3—Hereditary hysteresis in 
phosphor bronze (From MacGahan 
and Carson). Specimen—6 in. 
length of 0.014 by 0.145-in. rib- 
bon. Stress relief anneal—300 
deg. C., 15 min. Loaded in bend- 
ing—maximum fiber stress, 12,000 
Ib. per sq.in 


is increased the rate of creep and re- 
covery increases, and an _ increasing 
amount of permanent set is found as the 
elastic limit is approached. Increasing 
the working temperature has the effect 
of lowering the elastic limit of spring 
materials, and consequently increasing 
the amount of creep, recovery and 
permanent set. 

The physical condition of the spring 
material has probably the greatest effect 
on hereditary hysteresis. Internal stresses 
introduced in cold working, cold form- 
ing, or cold bending of the material 
may increase the hysteresis of the ma- 
terial by 10 to 100 times unless the 
internal stresses are relieved by a low 
temperature anneal. St. Clair states that 
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a large crystal structure, presumably ob- 
tained by annealing, produces much 
greater hysteresis than a fine grained 
structure. Also, Chevanard has shown 
that brass has less hysteresis than either 
copper or zinc alone. 

The previous history of the spring 
also has a large effect on hereditary 
hysteresis. It is this effect which led to 
the use of the term “hereditary” in de- 
scribing this type of hysteresis. It has 
been found that the effect of hereditary 
hysteresis can be temporarily removed 
by exercising or repeated loading of the 
spring. The effect of this treatment is 
to superimpose a number of different 
creep and recovery actions so that the 
total effect is negligible. However, this 
remedy is only temporary, and after 
sufficient rest the normal hereditary 
hysteresis will again appear. Exercising 
offers a very useful method of separating 
statical and hereditary hysteresis effects. 


Under Steady Loads 


Under conditions of steady load where 
it is desirable to control hereditary 
hysteresis, working stresses of not more 
than 20 per cent of the elastic limit 
should be used. Under working condi- 
tions where an elevated temperature is 
met careful attention must be given to 
the lowering of the elastic limit under 
these temperature conditions. After all 
forming or shaping operations are per- 
formed the spring must be given a care- 
ful stress relief anneal. The aging heat 
treatment given in a previous article 
(Vol. 77, No. 6, page 202) is recom- 
mended for this stress relief anneal. 

In such applications as speedometer 
springs, instrument springs, weighing 
springs, altimeter diaphragms and bour- 
don gage tubes, where a high degree of 
accuracy is required, the spring material 
should be chosen with due regard to its 
inherent statical hysteresis, working 
stresses must be kept to less than 20 
per cent of the elastic limit at the 
operating temperature, and the finished 
spring must be given a careful stress 
relief anneal. Springs with elastic de- 
fects less than 0.1 per cent of the load 
deflection can be produced if careful at- 
tention is given to each of these sug- 
gestions. 

Following is a selected bibliography 
including the work referred to in this 
article. The author has a complete 
bibliography of sixty references on 
elastic hysteresis which will be furnisned 
to those wishing to make a more ex- 
hausting study of the subject. 


W. G. Brombacher, “Present Status of Air- 
craft Instruments.” 
National Advisory Committee for Aero- 
nautics Report No. 371, 1930. Elastic 
defects in diaphragm and spring ma- 
terials, 


P. Chevanard, “Mechanical Properties of 
Metals at Elevated Temperatures.” 
Symposium on Effect of Temperature 
on the Properties of Metals, A.S.T.M.. 
A.S.M.E., 1932, page 245. Torsional 
pendulum tests and the effect of heat 
treatment and composition on _hyste- 
resis. 


Edwards and Alty, “Elastic Property of 
Wires.” 
Philosophic Magazine, Aug., 1926, page 
321. Effect of load intensity on 
hysteresis. 


G. A. Hankins, “Stress Strain Relations for 
Steel.” 
Engineer, Aug. 15, 1930, page 178. 
Effect of overstrain and exercising on 
hysteresis. 


M. D. Hersey, “Diaphragms for Aeronauti- 
cal Instruments.” 
National Advisory Committee for Aero 
nautics Report No. 165, 1923. Effect of 
composition and seasoning on hysteresis. 


lokibe and Sakai, “Effect of Temperature 
on Modulus of Rigidity on Solid 
Metals.” 
Philosophical Magazine, Sept., 1921, 
page 397. Torsional pendulum tests. 


W. Thomson (Lord Kelvin), “Elasticity and 
Viscosity of Metals.” 
Proc. Royal Society, Vol. 14, May, 1865, 
page 289. Torsional pendulum tests. 


G. H. Keulegan, “Statical Hysteresis in 
Cycles of Equal Load Range.” 
Bureau of Standards Technologic Pub. 
No. 365, 1928. Accurate measurement 
of statical hysteresis in Armco iron. 


Kimball and Lovell, “Internal Friction in 

Solids.” 
A.S.M.E. Trans. 1926, page 479. Table 
of coefficients of internal friction 
(elastic hysteresis) for most spring 
materials. 

MacGahan and Carson, “Aging and Elastic 
Hysteresis in Instrument Springs.” 
Instruments, Vol. 5, April, 1932, page 
90. Measurement of hereditary hys- 
teresis in phosphor bronze. 


W. Mason, “Hysteresis in Mild Steel.” 
Engineering, Sept. 15, 1916, page 269. 
Hysteresis measurements at high fre 
quency loadings. 


B. W. St. Clair, “Springs for Electrical 
Measuring Instruments.” 
Mechanical Engineering, Vol. 47, 1925, 
page 1057. Hysteresis in Instrument 
Springs. 

M. F. Sayre, “Elastic and Inelastic Behavior 
in Spring Material.” 
A.S.M.E. Trans. APM 53-8-99, 1931. 
Hysteresis in several spring materials. 


J. W.. Rockerfeller, “Characteristics of 
Weighing Springs.” 
Mechanical Engineering, Vol. 47, Nov., 
1925, page 1056. Hysteresis in steel 
springs. 


R. E. Rowett, “Elastic Hysteresis in Steel.” 
Proc. Royal Society, 1913, page 528; 
1914, page 528. Shape of hysteresis 
loop and effect of annealing. 


G. S. Von HeydeKampf, “Damping Capacity 
of Metals.” 
A.S.T.M., June, 1931. Hysteresis co- 
efficients for several spring materials. 


J. K. Wood, “Mechanical Springs.” 
A.S.M.E. Trans. Vol. 46, 1924, page 915 
Advises heat treatment to reduce elastic 

hysteresis. 
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as reduction of the original dimen- 

sions caused by separation or dis- 
location of particles of the surface. This is 
distinct from dimensional changes caused 
by heat, elasticity, internal changes 
of structure or fatigue. Wear generally 
consists of two phenomena: dislocation 
and extrusion of the particles beyond the 
original surface, and their separation 
afterward. 

Brinell hardness and toughness have 
undoubtedly an important influence on 
wear. Great hardness, as manifested by 
the impression of a steel ball or diamond 
point, is a proof of the great resistance 
of the material against penetration, 
scratching or dislocation of surface parti- 
On the other hand; toughness has 
the tendency to reduce wear by making 
the separation of particles more difficult. 

As a rule, resistance against wear does 
not depend alone on the strength of the 
material 


cles. 


nor on its hardness as deter- 
mined by some commonly used method 
as the Brinell or Shore. Determination 
of hardness, therefore, is not sufficient 
to disclose the resistance of the material 
against wear. 

Other factors having an essential in- 
fluence on wear are metallographic con- 
stitution and homogeneity of the ma- 
terial, as well as pressure and speed of 
friction, travel, lubrication and _ initial 
smoothness of surface. The 
principal cause of wear is rolling or slid- 
ing friction with or without lubrication. 

After having investigated for many 
years the wear of gages and tools and va- 
rious wear test methods, I have reached 
the conclusion that a rotating disk is 
eminently suitable for such tests. The 
advantage lies in the speed and ease of 
the test and in the possibility of per- 
forming it on the work without damage. 
A machine (Fig. 2) developed for wear 
tests has a rotating disk made of tung- 
sten carbide pressed directly against the 
work which is subject to insignificant 
wear. 


wearing 


As shown in Fig. 1, the tungsten car- 
bide disk A is supported on two bear- 
ings, connected by a yoke B. The 
weight F acts on this yoke through lever 
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Fig. 1—Wear is tested by a revolving tungsten-carbide disk using 
a powerful stream of liquid to cool the disk and test piece 


D, which swivels around fulcrum E&£, 
and rod C, which slides in bushings G 
and H. The disk is driven by a motor, 
located in the base, through pulley K 
and flexible shaft J. The work tested is 
cooled by a stream of suitable liquid, 
which also carries away the metal dust. 
A universal vise, capable of vertical dis- 
placement, holds the work. 

By means of a spirit level, the work 
is placed so as to present a horizontal 
surface to the edge of the disk, or two 
horizontal tangents at right angles, if 
the surface should be curved. By look- 
ing through the gap between the work 
and the disk, it is possible to check the 
parallelism of the surface with the disk. 
The vise is moved up carefully until the 
work contacts lightly with the disk and 
the hand of the depth gage, located on 
top of the machine, points to zero. The 
loaded lever is horizontal. The 
motor is started; the depth gage makes 
it possible to follow the penetration of 
the disk, and a counter keeps track of 
the revolutions. 

After a specified number of revolu- 
tions, the machine is stopped and the 
reading of the depth gage N is noted. 
The microscope, located on the left side 
of the frame work, is swung over the 
impression; a sliding shutter in the micro- 
scope makes it possible to measure the 
width A of the impression (Fig. 3) in 


now 









Fig. 2—The Skoda-Sawin machine 

makes it possible to evaluate wear 

resistance in terms of volume of 
the impression 
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Fig. 3—Width of 

measured at three points and the 

calculated depth checked against 
the depth gage reading 


impression is 


three different positions. The corre- 
sponding depth B in 1/1000 mm. is de- 
termined from a table. If this figure 
agrees with the reading of the depth 
gage, the same table is used to find the 
volume of the impression in 10-* mm.’, 
which figure is considered a measure of 
wear. 

Considering the dimensions of the 
tungsten carbide disk as constant, the 
impression could be sufficiently defined 
by its width and depth. However, it is 
the volume of the impression which 
should be considered as measure of wear. 

To obtain an impression with a 
sharply defined edge, a small flat and 
smooth surface, parallel to the axis of 
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the disk, should be provided on the 
test piece. 

For purposes of comparison, the im- 
pressions should possess geometrical sim- 
ilarity, which is not the case. In ma- 
chines used for shop inspection of hard 
surfaces and for checking the effects of 
the heat-treatments of alloys, the devia- 
tion from geometrical similarity may be 
neglected. The hardness of heterogene- 
ous materials would have to be com- 
pared by the total number of revolu- 
tions required to obtain the same 
impression, and even then, different 
pressures would have to be applied. The 
results would have to be reduced by ex- 
periment to a common basis. 

It may be surmised that the chips pro- 
duced in this machine are approximately 
of the same shape and size, and accord- 
ing to Rittinger’s law, the volumes of 
the impressions are in direct ratio to 
energy expended, that is, to the prod- 
uct of pressure and the number of revo- 
lutions. 


Checking for Accuracy 


The reliability of the machine may be 
ascertained by: 

1. Analyzing all the possible errors ac- 
companying a test, 

2. By carrying out a series of tests 
on standard test pieces and analyzing 
their variation, and 

8. By comparing the results of this 
machine with the results on other ma- 
chines and actual shop performance. 


Analysis of Errors 


Errors, partly estimated, partly meas- 
ured, are caused by: 

1. Dislocation of axis after grinding 
the disk, plus or minus 40 micron per 
1 mm. of width, that is, plus or minus 
4 per cent. 

2. Irregular flow of coolant and its 
chemical changes, plus or minus 25 mi- 
cron or 2.5 per cent. 

3. Unequal smoothness of the test 
piece, plus or minus 10 micron or 1 per 
cent. 

4. Irregularity of the scale of the mi- 
croscope plus or minus 2.75 micron or 
0.275 per cent. 

5. Observation errors (average of two 
observers), plus or minus 5 micron or 
0.5 per cent. 

6. Irregularities in the running of the 
machine, as for instance drive of the 
disk, plus or minus 7 micron or 0.7 per 
cent. 

The calculus of probabilities fixes the 
maximum error at: 

V4F+ 3? + 1° + 0.275 + 05° + 0.7 

: 5 per cent per millimeter of width 
of impression. As the average width of 
impression does not exceed 1 mm. it 
may be claimed that the machine guar- 
antees results within —5 and -+-5 per 
cent, that is, about the same as existing 
apparatus for hardness tests. 

The material for standard test pieces 
should be uniform over all its surface, 
yet hardness tests have failed to dis- 
cover such a material. Of the tested 
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Fig. 4—Standard test blocks of various materials were used to determine the variation of the readings 
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materials, namely, steel block gages of 
different manufacture, high-speed steel, 
nitrided and chromium plated alloy 
steels, Stellite and tungsten carbide, the 
best results have been shown by block 
gages, as shown in Fig. 4. From Curves 
1 to 6 it is evident that the variation 
in tests is no greater than that carried 
by errors of the machine. High-speed 
steel, Stellite and tungsten carbide did 
not possess a sufficient uniformity to be 
used as standards. The difference in 
average width of impression is partly 
caused by different resistance to wear 
and partly by differences of test condi- 
tions such as coolant, duration, circum- 
ferential speed of the disk and pressure. 


Comparison of Tests Obtained 
on Different Machines 


To find whether the machine is suit- 
able for tests on plug gages, which actu- 
ally operate under different conditions, 
plug gages 50 mm. in diameter were 
made, one of supereutectic steel, heated, 
to 780 deg. C., hardened in water and 
tempered at 150 deg. C., the other of a 
special aluminum alloy steel nitrided. 
The hardness of the first was 873 Vick- 
ers and of the second 841. They were 
tested first on the Skoda-Sawin machine 
and then on a device originated by 
French and Hershmann, Fig. 5. 

The plug gage K under test was sub- 
ject to a reciprocating movement, while 
the two-piece cast iron bushing P was 
oscillating around a vertical axis. The 
pressure between the plug gage and the 
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Fig. 5—French and Hershmann 
test method was described in 
“Wear of Steels with Particular 
Reference to Plug Gages” Trans. 
of the A.S.S.T., November, 1926, 
and “Recent Experiments Relating 
to the Wear of Plug Gages,” 1927 


498 





The ratio of wear between the nitrided 
steel and tool steel was as follows: 

After a travel of 6.5 km.—1:2.9 

After a travel of 9 km—1:3.4 

After a travel of 10.5 km.—1:3.7 

After a travel of 138 km.—1:3.9 

After a travel of 17 km.—1:3.2 


bushings was adjusted by means of 
springs. The number of strokes and 
consequently the total travel was regis- 
tered by a counter. The wear was as- 
certained by measuring the diameter of 
the worn gage in six places. The same 
coolant was used in both tests. 
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Fig. 6—The wear of different materials and their 
Vickers hardness is shown graphically 
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Fig. 7—A comparison of wear and hardness numbers shows 
that the two check only for the same material 





AMERICAN MACHINIST 




















with the average travel of 11.2 km. 
corresponding to a ratio of 1:3.4. 

The same plug gages tested on the 
Skoda-Sawin machine produced a ratio 
of 1:3.1, which is a close approximation 
to this figure. The same difference in 
wear has been confirmed by shop use. 


Results of Wear Tests on 
Different Materials 


As far as wear is concerned, all me- 
tallic materials possessing hard surfaces 
may be divided into four classes: 

I. Tungsten, tantalum, and molybde- 
num carbides. 

II. Nitrided and chromium plated 
alloy steels, special cobalt steels with 
5-15 per cent cobalt, capable of being 
hardened, hard alloys and Stellite. 

III. Hardened high speed steels, such 
as 18 per cent tungsten steel, special 
steels with a higher content of tungsten 
or with a content of vanadium, molyb- 
denum, cobalt, etc. 

IV. Hardened tool and case-harden- 
ing steels. 

The ratio of wear for these groups 
could be expressed by the following 
mean values: 

I: Hf: 1: 1V = 1: 15: 25: 40 

Gages surfaced with tungsten-carbide 
had 1/40 of the wear of tool steel gages 
subject to a standard heat-treatment. 

Fig. 6 shows the wear of different ma- 
terials under the same conditions. The 
wear of tungsten carbide is insignificant. 
Chromium plated and nitrided steels 
show the same wear as 15 per cent co- 
balt high speed steel subjected to the 
customary heat-treatment. The wear in- 
creases when the cobalt content drops to 
5 per cent. Wear of Stellite was slightly 
higher than that of 5 per cent cobalt 
high speed steel. The wear of carbon 
tool steel was considerably higher than 
that of high speed steel. The difference 
in wear of plug gages of carbon tool steel 
and Johansson blocks was not large. 

The comparison of these results with 
those of French and Hershmann and 
Nieberding is rather interesting. French 
and Hershmann give the wear in milli- 
grams. 
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18% tungsten high- 
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The great difference in Nieberding’s 
results with chromium plated steels may 
be caused mainly by the difference in 
thickness and method of plating. The 
same applies to nitrided steels. 
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The Stellite investigated was of differ- 
ent manufacture and not uniform. 


Relation Between Wear 
and Hardness 


French and Hershmann have shown 
that plug gages of 1.0 per cent carbon 
steel, with a Rockwell hardness of C 56 
to C 59 have greater resistance to wear 
than gages hardened to C 63 to C 66. 
This difference is even greater with oil 
hardening steels (0.86 C, 1.17 Mn, 0.5 
Cr, 0.41 W). Nieberding’s wear tests of 
tool steel tempered to 700 deg. C. in 
steps of 50 to 100 deg. C. have shown 
that its resistance to wear increases 
gradually though slightly from 120 to 
400 deg. C., while the hardness drops. 
At a further increase of the tempering 
temperature, the resistance to wear de- 
creases at the same rate as the hard- 
ness. These conclusions agree with the 
results of French and Hershmann. Al- 
though Nieberding found that tool steels 
resist wear better when tempered at 400 
deg. C., he recommends tempering at 
200 deg. C. to preserve surface hardness. 

Our tests with tool steel have shown 
that an increase of the tempering tem- 
perature from 100 deg. to 400 deg. C. 
reduces both resistance to wear and 





hardness; the highest Vickers hardness 
of 875, obtained at 100 deg. C., corre- 
sponds to the highest resistance to wear 
82. Within the range 220 to 280 deg. 
C., the resistance to wear is almost con- 
stant (121 to 124), while the hardness 
drops from 750 to 600. Annealed steel 
shows the same wear as steel tempered 
at 400 deg. C. 

Another series of tests with tool steel, 
using a solution of sodium carbonate as 
coolant in the machine, has shown the 
minimum wear when the steel has been 
tempered at 300 deg. C. 

Fig. 7 shows the wear of different 
gage blocks. These gage blocks were 
made of steel of approximately identi- 
cal chemical analysis but of different 
hardness. The softest had the greatest 
wear. A gage block made of 18 per 
cent tungsten steel had the highest re- 
sistance to wear, although possessing the 
same hardness as a tool steel gage block. 

In conformity with other investigators 
it thay be claimed that only when ma- 
terials of equal chemical analysis and 
identical heat-treatment are compared, 
hardness may be considered as a sign 
of resistance to wear. It is not possible 
to judge the resistance to wear of essen- 
tially different materials by their hard- 
ness numbers. 


How Not To Run a Plant 


Wherein a workman takes a fall out of 
a four-flushing efficiency expert 


AM A WORKMAN, and I have read 

many articles written by executives 
on the management, handling and _ pe- 
culiarities of employees. Let us now 
turn the miscroscope around and dis- 
cover what the workman thinks of some 
executives. 

Not so long ago there was a company 
that designed and built special produc- 
tion machinery, such as machines to 
load, seal, count and wrap packages. 
Designing mechanisms of this type re- 
quires plenty of brains, time, quietness 
and peace. The manager was square- 
dealing, well educated and experienced. 
He saw that the above essentials were 
provided and especially the brains, for 
he invited every man in the plant to 
make any suggestion he wished, and if 
it was adopted that man received real 
compensation for the idea. This scheme 
worked to perfection, and while each 
special machine was probably the con- 
solidation of ideas supplied by Tom, 
Dick and Harry, the chief designer would 
whip the hodge-podge into a_ nice 








stream-lined model, so to speak, and the 
customer was well pleased in spite of 
the stiff price. 

Then an evil day arrived when the 
manager was threatened with a serious 
illness and had to go to another climate 
for almost a year. The president step- 
ped in to fill the gap, but unfortunately 
he had never taken any interest in what 
he termed “ordinary routine work”. His 
brain, he thought, was too valuable for 
such plebeian operations, and so he had 
saved it for that important factor of 
modern business, meeting other high ex- 
ecutives of concerns that were potential 
customers. This involved trips to Cuba, 
Atlantic City and Florida, which were 
mixed up with considerable golf. The 
president soon discovered that sitting in 
a chair all day and acting as caliph 
over a thousand and one problems was 
much for his 
he looked around for some way out. 

About this time an efficiency expert 
who was out of a job got wind of 
things and thought he saw an opening. 


too nervous system, so 
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He was pompous, precise and carried a 
split-second stop watch. He called and 
for several hours talked to the presi- 
dent-manager about production units, 
differential gains, task bonus systems, 
employees’ incentive and other high 
sounding terms, and finally convinced his 
bewildered listener that the plant was 
utterly out of date, that it was but 
little better than a museum of anti- 
quities, and thus was doomed. Next 
he went on to explain that if he could 
be permitted to whip it into shape and 
systematize it the profits would become 
astounding. The efficiency expert was a 
super high-pressure salesman (for him- 
self) and was promptly hired at fifty 
dollars a day which was five thousand 
a year better than the old manager 
rated. 


Keeping Out Ideas 


The “reconstruction” started the next 
day, and about the first thing the ex- 
pert did was to put a “No Admittance” 
sign on the outside of the door leading 
to the designing room and a “No Smok- 
ing” sign or. the inside. After this de- 
signers were to design and, furthermore, 
were told to stay at their boards. Fore- 
men, toolmakers, and Tom, Dick, and 
Harry were also instructed to attend to 
straight production and any further sug- 
gestions on knot-tying mechanisms or 
compensated cam actions were “Ver- 
boten”. The designers were to worry 
about all those complex details, for that 
was exactly what they were hired and 
paid for, and if they could not make 
the grade, there were “hundreds of 
others clamoring at the gate” who could. 

The next action was the arrival of a 
flock of timestudy men who, armed with 
stop watches and clip boards, trailed the 
machinists and toolmakers around. They 
counted their steps, the number of 
drinks, the trips to the toolroom and 
toilet and got ready to swing every 
job to a piece rate in short order. 

The toolroom foreman tried to ex- 
plain to the new executive that a piece- 
rate system was applicable only to shops 
where they had a steady production of 
similar pieces, like pipe fittings for ex- 
ample, and that, in his- twenty years ex- 
perience with the firm, the biggest order 
they had ever received for any one ma- 
chine was for twelve. The foreman 
meant well, but the efficiency expert 
told him that he belonged in the tool- 
room where he probably understood how 
to make tools, but attempting to dis- 
cuss production methods with experts 
was not what he had been hired for. 

Inside of three months the plant was 
operating on some kind of a task-bonus 
incentive plan that none of the men 
could understand, nor could any of them 
even make a decent guess at what their 
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weekly pay envelope would contain ex- 
cept that it would surely be less than 
they expected. The various special ma- 
chines, that had previously had all their 
troubles and difficulties overcome, pro- 
gressed through the shop at an un- 
doubted reduction in the usual prime 
labor cost, that is, if the various new 
piece-rate men, cost keepers, checkers and 
inspectors were not charged against the 
job; otherwise, they actually cost more. 

About this time the “War Lord”, as 
the expert was now called, discovered 
that the machine development work was 
lagging. Wear errors had developed in 
accumulating instead of compensating 
effects. Cam actions required still more 
revision. Pasting devices had acquired 
a habit of gumming up and failing to 
deliver the paste, with the result that 
the cartons would fall open and spill 
their contents among the gearing and 
produce a glorious mess. All these 
things and more had to be overcome. 
The expert, of course, knew nothing but 
“system” and that did not help when 
there were only three men—the chief 
designer and his two assistants—to do it 
all. There simply were not sufficient 
brains available to handle the load. 

The efficiency expert tried to cure 
this by hiring a bunch of draftsmen who 
were “clamoring at the gate”; the result 
was strictly nil, for this kind of work 
called for men who had had considerable 
experience—an item which the “War 
Lard” did not know. 


Designing by Schedule 


To force the designing, the efficiency 
expert now took drastic measures; he 
fired the two principal assistants as a 
warning to the rest and told the chief 
designer that if he did not get a set 
of plans out in the next seventy hours 
he would be demoted and someone more 
capable put in his place. 

That evening the chief designer went 
to the home of the president and ex- 
plained that business simply could not 
continue the way it was headed. That 
complacent individual, however, had 
just read the latest production cost sum- 
mary and had concluded that the ef- 
ficiency expert was a heaven-sent gift. 
Therefore he told the chief designer, 
rather emphatically, that if he had any 
complaint to make it would have to 
be made direct to the acting manager 
since he was in charge of the factory. 

About this time the efficiency expert 
must have realized that things were 
headed for a grand crash, a fact that 
practically everyone in the plant had 
figured out two months before, but his 
remarkable facility for making encour- 
aging reports combined with his fluent 
tongue continued to hypnotize the pres- 
ident and executives into the belief that 


they were now launched in a high 
speed, high efficiency, high profit sys- 
tem and headed for amazing prosperity. 

It was during this seething that the 
old manager returned, once more in 
good health and in possession of his 
customary vigor. It happened to be 
early in the evening when he arrived, 
so he made a few calls to see how the 
boys were, and after he had made short 
visits with the chief designer, the tool- 
room foreman, the storeroom keeper 
and the old blacksmith, he knew plenty. 
He discovered so much that by the fol- 
lowing noon he had fired the “expert”, 
had thrown all the “From this date no 
employee . . .” notices into the furnace 
and had started to restore confidence 
and equanimity. It took him several 
years to get the organization back to 
its smooth running basis again. 


Assembly Notes on Drawings 
Discussion 


HEINRICH KAFFINE 


The article by William H. Kellogg 
under the title given above (AM—Vol. 
77, page 343) gives me an opportunity 
to report another method. 

On our drawings we always mark the 
symbol number of the supplementary 
part directly on the place where it is to 
be put in assembling the machine. For 
instance, along every finished surface and 
opposite to every hole (provided it is 
not a tapped hole for a commercial 
screw, we mark the symbol number of 
the part to be assembled. 


82 in. drill — 4% in. ream 
for H-2906 


By following this method it is not 
necessary to provide extra space on the 
drawing for assembly notes, and, fur- 
thermore, we eliminate for the man in 
the shop both the time and the effort in 
finding out to which surfaces or holes 
belong the various parts in the assembly 
list. 





For example: 


A Magnetic Block 


Discussion 


FRANK HEWITT 
Liverpool, England 


With reference to the article under 
the title given above by Charles F. 
Kraut (AM—Vol. 77, page 189), my 
personal experience with such a mag- 
netic block as he describes has proved 
to me its inability to hold work securely. 
The magnetism transmitted is so slight 
as to be ineffective. This conclusion is 
based on thorough tests and would point 
to the reason for the apparent obscurity 
of these, so called, magnetic blocks. 
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After NRA What? 


The childlike faith in Gen. Johnson and his aides 
displayed by certain industrial groups that have gone 
to Washington and tried to unload all their troubles 
is truly touching. But their lack of business judg- 
ment in surrendering complete control of their affairs 
to government is disturbing. What happens after the 
deputies drafted by NRA return to their jobs and 
bureaucrats take over the controls—if that should 
happen to be the outcome of the great experiment? 

It may be charitable to believe that these men are 
so dazed by the misfortunes of the past three years 
that their action is excusable, but it is hardly a tribute 
to their judgment as leaders. Many of us resented 
the accusation of Donald Richberg that industry was 
largely to blame for the depression, but if we have a 
few more such examples of executive futility we shall 
be hard put to it to find arguments to confute him. 

No one of us knows what will happen two years 
from now when the NIRA expires by limitation. It 
may be continued in force, it may be modified to make 
it stronger or weaker, or it may be allowed to lapse. 
The part of discretion is to take advantage of the 
opportunity given by the Act to each industry to set 
its house in order, and to enlist NRA help in so doing. 
It is equally important to hold on to the freedom from 
bureaucratic domination that is essential to future 
growth. 


Prices of Spare Parts 


Prices of spare parts have long been a serious prob- 
lem for both makers and users of machines. Makers 
often claim to lose money on spare parts business and 
users are equally sure that the prices charged are far 
too high. Is it possible that both are right? 

It can hardly be doubted that the maker of the 
machines can make the parts for less money than a 
small shop with less efficient equipment. It is equally 
certain that many small shops can handle part orders 
at lower cost than is now done in some of the large 
plants. The many small shops that make a profit in 
supplying spare automotive parts are evidence of this. 
Pistons, axles, connecting rods and other parts are 
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made in many small plants and sold at a lower price 
than by the factory, and at a profit. 

There was a time when independent parts makers, 
commonly known as “gyps” by the larger makers, may 
have used inferior material in their product. The 
continued success of some replacement parts makers 
kills the charge of poor material. You can’t fool all 
the people all the time. The successful parts makers 
have learned to select material at least equal to that 
used in the original part as the price of survival. 

Few customers appreciate the cost of handling a 
small order in a large plant. And when they can buy 
the same part for less money from a small shop natu- 
rally they feel that the large shop prices are exorbi- 
tant. The maker's cost of storage, inventory and 
accounting is not for the customer to worry about, 
especially when he can buy parts at lower prices else- 
where. 

Replacement parts at reasonable prices are impor- 
tant to both maker and user. If the maker cannot get 
his total costs down to that of the small shop, he can- 
not expect to hold the business. Perhaps the spare 
parts work can be organized on the small shop basis, 
cutting out a lot of overhead. The maker who wishes 
to keep his spare parts business should at least con- 
sider this possibility. 


Play Ball with NRA 


Don't misunderstand the real aims of NRA. First 
and foremost comes the grim determination to get 
men back to work at wages that will support them and 
their families. Every man connected with the organi- 
zation in Washington, from the President down, is will- 
ing to play ball and expects employers to play ball, too. 

Hardly less urgent is the demand for speed. Every 
possible means has been taken to impress this need 
on the whole country. The latest one is the so-called 
blanket code, which is not a code at all but an agree- 
ment with the President that depends on patriotism 
and public sentiment for enforcement. If you don’t 
like this type of moral suasion—objections to it have 
been voiced in leading newspapers—the thing to do is 
to avoid it by getting your own industry code drawn 
up and adopted, at once. 

The NRA officials have shown their willingness to 
play ball with industries that have endeavored to act 
according to the spirit of the law. But don’t expect 
that attitude from them if you try to take advantage 
of technicalities. 1929 standards may be fair for some 
industries as a code basis, but utterly unfair for others. 
Remember that there were several million unemployed 
even in 1929, and that wages in more than one indus- 
try were entirely too low. You may expect generous 
treatment on trade practice stipulations if you set up 
wage and hour limits that are in line with current needs 
—not otherwise. 





In your own interest get under a code as quickly 
as possible. Every day of delay strengthens the story 
of the union organizer who is telling your men that 
their only chance for a square deal is to sign up with 


the union. Once a code is adopted no union can do 


any more for a workman than the administrator who 
is in touch with its working. 

There is only one answer to your present worries. 
Play ball—with your men, with your customers, with 


your suppliers, with NRA. You won’t regret it. 
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Washington—President releases blanket code in en- 
deavor to lift purchasing power during period of hear- 
Meets with encouraging 

industry, unfavorable 
and economists 


ings on industry codes 
from business and 
from certain newspapers 
Industrial groups rush codes to avoid more 
severe requirements Hearings begin on steel 
code, continue on electrical and shipbuilding codes 
NRA will prescribe oil code on appeal of in- 
dustry groups unable to agree Navy opens bids 
on 21 ships... Bethlehem low on heavy cruiser, 
Newport News on two aircraft carriers, New York 
Ship on two light cruisers 32-hour week likely 
on these contracts . . . Sec. Wallace announces 
quotas for wheat production in various states 
Gen. Johnson goes to Detroit to talk turkey with auto- 
mobile leaders Brings back code draft for open- 
shop 35-hour week, 40 to 43 cents minimum wage 
Mr. Ford still thinking about it First 
bulletin issued explaining intricacies of blanket agree- 
ments Sec. Perkins visits steel mills to get in- 
formation for steel code hearings where labor problem 
will be uppermost. 


response 
criticism 


Foreign—Japan stages mimic air raid over Tokio to 
gain public support of huge war budget France 
plans lottery to raise funds after ten-year loan fails 
World Economic Congress recesses . . . 
England moves to divorce sterling from gold bloc and 
dollar British Commonwealth of Nations agrees 
on uniform fiscal policy Eight nations sign 
agreement under which silver holding countries limit 
sales, silver producers will absorb share of production 
Mussolini takes over war portfolio in move 
taken to indicate concentration of land, sea and air 
forces France suggests swapping American 
wine markets for lower tariff on wheat Estab- 
lishes new high tariffs ostensibly aimed at Germany 
but actually restricting imports from U. S. much more 
drastically Withdraws them on suggestion that 
wines might be barred here Italian fleet of 24 
planes visits Chicago and New York and leaves for 
home amid plaudits of U. S. Hitler announces 
withdrawal of political overseers from factories. 
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Finance—Calls for higher margins on stocks, particu 
larly “wet” stocks, one cause of abrupt recession 
... P.R.R. reduces $27,000,000 R.F.C. loan t 
$5,000,000 N.Y.C. cuts salaries as prerequisit« 
to plea for lowering of R.F.C. interest rate 

$10,000,000 returned to railroads as result of recaptur: 
clause repeal Federal Reserve reduces open 
market operations as currency continues to return to 
banks . . . British conversion offer on 54 per cen! 
gold dollar bonds taken as move to keep pound below 
dollar parity Bank clearings 33 per cent abov: 
1932 week Financial interests behind B. & O 
and P.R.R. rumored to be talking about merger of 
properties Denied by Willard . Treasury 
floats issues of $500,000,000 in 8-year 34 per cent bonds 
and $350,000,000 in 2-year 13 per cent notes. 


Industry—Chevrolet recalls 8,000 more B.& O 
puts 500 more carmen back Bureau of Labor 
Statistics reports June employment up 14 per cent over 
March, payrolls up 29 per cent Labor leaders 
expect ranks of unions to return to 5,000,000 peak of 
1918 as NIRA takes effect . Company unions 
growing also Chrysler shortens hours, raises 
pay of 45,000 Chevrolet, Buick, G. M. Truck 
and Pontiac raise wages 15 per cent . . . Sec. 
Perkins working for code to abolish competition of 
prison-made products General Motors reports 
earnings in second quarter of 90 cents a share as com- 
pared with 7 cents last year Many industrial 
companies reporting on first half of 1933 show great 
improvement in earnings Union labor or- 
ganizers make plans for “Federal” unions in mass pro- 
duction industries Lehigh Valley shops go from 
3 to 4 days a week N. Y. Central puts on 1,475 
more men in 16 car and locomotive shops of system 

New Departure raises wages, and salaries under 
$1,800, 10 per cent. 


Trade—G. E. second quarter up 1 per cent from 1932 
second quarter . ,. World-wide boycott of Ger- 
man goods voted by Jewish delegates at Amsterdam 
conference Grain trade on orders from Wash- 
ington resulting from speculative collapse sets up trad- 
ing rules to prevent recurrence State governors 
join in asking U. S. to press war on racketeers 

Auto tire prices raised third time since May. 


Indicators—Steel production drops back a point as 
light industries slow down but scrap prices rise to new 
highs Electrical energy output gains 14:5 per 
cent over corresponding week of 1932 Stocks 
and commodities continue recovery after shake-out 

All wheat deliveries again above one dollar 

Dollar strengthens in foreign exchange mar- 
kets . . . Copper steady at 9 cents Car- 
loadings up to 1931 level Business Week index 
up slightly to 69,8, 
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President Speeds Recovery 


Washington, D. C._— 

Dissatisfied with the rate industrial 
codes were coming in, President Roose- 
velt presented over the radio on July 24 
a nation-wide plan to bring all employ- 
ers quickly into the NIRA fold. Ap- 
prehension that production would again 
outstrip purchasing power and result in 
a new crash precipitated this action. It 
was also feared that laggards would take 
advantage of rising prices and during 
the month or two of delay before the 
final approval of the code affecting them 
would build up inventories on a long- 
hour, low-pay basis in order to cash 
in exhorbitant profits. 

While commonly called “the blanket 
code,” the plan is not a code in itself, 
but a voluntary agreement whereby 
employers agree to limit working hours, 
to fix mimimum wages, to eliminate 
child labor, to keep price increases 
within the limits of increase costs, and 
other provisions. Copies of the pledge 
were rushed to five million American 
employers last week in a_ spectacular 
drive to mobilize the man-power of the 
country. The pledge is not a contract 
and cannot be enforced by any legal 
process nor can violations of its provi- 
sions be punished. It is to run for four 
months from August 1 until December 
31, except the child labor clause which 
is effective August 31, and during that 
time the signer agrees not to violate any 
of its specific provisions. 

The “police power” is to be public 
opinion which is to be marshalled with 
a Liberty Loan type of drive. Speakers, 
radio, advertising, publicity and the ac- 
tivities of local vigilant committees 
built up on a wartime basis and bring- 
ing in 100,000 shock troops and a vast 
army of others. There is to be what 
some call a boycott, in that the country 
will be urged to patronize only the 
members of N.R.A. and the red, white 
and blue emblem which will be sent out 
as a diploma for all who sign up. This 
will serve to identify the cooperators. 

When accused of attempting to bally- 
hoo prosperity, General Johnson has this 
to say, “What you are dealing with here 
is an emergency situation of people out 
of work after four years of the most ex- 
hausting depression that ever hit any 
country any time. Now we go out and 
make an appeal to this country to see 
if we can’t get it together for the first 
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time in its history on a question like 
this under a fundamental law. The pos- 
sibility of results is illustrated by the 
problem of child labor. Why didn’t it 
go out 25 years ago? Because nobody 
in a competitive field could do it, if he 
were not sure his competitor would do 
it. But the minute he was sure his 
competitor would do it, it went out in 
24 hours. Now then, here is an effort 
to apply general rule with a complete 
set of safety valves to deal with excep- 
tions, and you are going to have every- 
body under the authority of this act 
which allows everybody to act together 
for the purpose of getting rid of this 
unemployment situation. If that is 
ballyhoo, whoever uses that epithet as 
an argument may get a lot of comfort 
out of it, but I don’t think it will take 
him very far against people who have 
this poignant thought in their heats and 
that is everybody. If that is ballyhoo 
make the best of it”. 

So the Liberty Loan, gasless Sunday 
tradition is part of the drive to sell 
the National Recovery Administration 
to the American people. To mobilize 
that public opinion which both President 
Roosevelt and Administrator Johnson 
have mentioned so often is the real police 








power behind the act. The job has been 
taken on by Charles F. Horner of 
Kansas City, Mo., organizer of the “Four 
Minute Men” of wartime days. General 
Johnson declared himself delighted over 
getting Horner for the job. Horner 
moved in with some two dozen designs 
for labels for goods, buttons, posters, 
hung them around the walls of the Big 
Room, left the doors open and every- 
body had a good look. 

This represents the second step taken 
under the NIRA. The first, to get all 
of American industry to bring in codes 
resulted in about 500 such codes being 
filed, a vast amount and majority of 
them for small bits of industry. Most 
of them will require many weeks of work 
to get them into such shape that they 
can serve anyone. When it was found 
that some factories everywhere were 
working at capacity and piling up stock 
against the price rises and the day when 
they would have to pay higher wages 
and work shorter hours, the blanket code 
idea was suggested. It was hoped that 
it could be made compulsory as regards 
wages and hours, but the law gave no 
chance for that. 

Licensing provisions by which all in- 
dustry may be put under license from 
the President required hearings, delays 
and would have raised far-reaching op- 
position. The NIRA contains provisions 
for voluntary agreements, and this was 
the means chosen. Perhaps it was an 
admission of failure of the first plan but 
the times could not wait, and changing 
tack is no disgrace in the present situa- 
tion. 

Already thousands of employers have 
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Somewhat to the surprise of the 
old timers in the machinery indus- 
try July business was equal to June 
business in most centers. This does 
not mean that the majority of 
machinery builders or distributors 
have yet reached the black ink 
stage, but it gives encouragement 
to those who are looking for some 
real activity in the fall. Feverish 
code making and worrying about 
Washington interpretations of reg- 
ulations have probably acted as a 
brake on the forward movement, 
the blanket code in particular caus- 
ing uncertainty. The stock market 
disturbance seems to have had little 
effect on machinery orders. 

In New York, New England and 
Philadelphia orders are generally 
for single machines and the June 
level has been maintained. In- 
quiries point to better fall . busi- 
ness. Pittsburgh reports a substan- 
tial improvement in the last fort- 
night. Orders were placed and in- 
quiries were heavy. In Cincinnati 
supply business continued good but 


machine tool orders fell off. Some 
second-hand business was placed. 

Detroit and Cleveland enjoyed 
something of a flurry over Gen. 
Johnson’s visit. He took a code 
back with him from Detroit and 
expressed gratification at the way 
Cleveland is backing NRA. Sup- 
ply business continues fair, many 
companies looking 60 days ahead. 
No big programs are afoot but 
there have been some orders for 
special machines. Indianapolis is 
beginning to see improvement. 
Second-hand business is brisk and 
some orders for new machines 
have been taken. 

St. Louis business is about hold- 
ing its own and inquiries point to 
an early improvement. Chicago 
has had enough business to make 
the usual summer slump _  non- 
existent and is looking for much 
better orders in the fall. In Mil- 
waukee employment is increasing 
and stray orders for machinery are 
being placed. August is expected 


to be better than July. 
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responded to the President’s plea and 
have filed their pledges but underneath 
the enthusiasm there are many questions 
and not a little concern. Some of the 
provisions of the blanket code took in- 
dustry with the shock of an icy shower 
while the commodity slump and _ the 
stock market break did not help it to 
get its breath. But many more things 
were in the blanket code when it began 
to be considered and thanks should be 
given that they were eliminated. They 
need not be listed, but they were all 
there—all that anybody could have im- 
agined or did imagine. On the whole 
most of the provisions that would cause 
far-reaching harm were taken out before 
the text of the voluntary agreement went 
through. At any rate the blanket code 
is having already one effect that was 
desired, that is to speed up the submis- 
sion and approval of individual indus- 
trial codes. 

New deputy administrators for NRA 
include Professor Lindsay Rogers, well- 
known student of labor conditions, 
Philip C. Kempt, New York attorney, 
W. W. Pickard, also New York, and 
Major R. B. Paddock, ex-army officer 
promoted from assistant deputy. The 
list of deputies is now approaching 
twenty which is the first limit set. 
More are to come. The list of assign- 
ments of industries to various deputies 
is growing, will be a cross-section of their 
adeptness to paraphrase General John- 
son’s requirement of them. 


Coordinated Activities 


Whispered news is that a compact 
“war college” has been set up, and begun 
to function. Coordination of activities, 
routing of industries, the deputies known 
in advance to be the chosen “adepts” in 
those industries, elimination of duplica- 
tion and confusion, setting up of censors 
who can be asked questions and answer 
them. Industry is really going to have 
its queries answered after all and is go- 
ing to get decisions, maybe even on 
price fixing, cost accounting, production 
quotas, contracts at our old prices that 
have to be filled on new wage scales, 
strikes, white-collar workers, or learn 
that they cannot get such answers and 
why. It has been unbelievable that 
these things could not be answered until 
industrialists and others made the Wash- 
ington pilgrimage, but it is going to be 
over soon and forgotten. 

John M. Hancock, business partner of 
Governor Lehman of New York, organ- 
izer of bid drives for business stability 
is chief of the “war college,” called ex- 
ecutive officer. His office is evolving 
into that of the “war college” aforemen- 
tioned, and as the number of deputies 
has grown a smaller group is being cut 
out to do the big job of policy-making, 
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routing, coordinating, laying down the 
strategy and defining the tactics of the 
great campaign. All the deputies now 
meet each morning at 9 o'clock and 
plans are being laid more and more 
carefully there. 

A part of the organization of the em- 
ployment situation of the country toward 
elimination of conflict was a meeting of 
representatives of various state employ- 
ment services in Washington. They 
talked over plans to mobilize so far as 
employment agencies are needed for the 
carrying through the public works pro- 
gram from under the NIRA. Secretary 
Perkins is anxious to avoid the migration 
of workers who often travel on their 
last saving on rumors and wild reports. 

Limitation of prison production of 
competitive goods has been suggested to 
General Johnson by Secretary Perkins 


as an auxiliary to NIRA programs. Sh 
recommended this week that the admin 
istrator requests all state governors | 
adopt a code to this effect. The go, 
ernors and wardens of many states ha, 
volunteered to subscribe to such a 
agreement. The Secretary of Labor by 
lieves that the contract systems shoul! 
be abolished. While conceding tha: 
prison production of goods for sta‘ 
use competes with free labor to son 
extent, she recognizes that prisoners ca: 
not remain idle and that their rehabilita 
tion depends on training in producti, 
pursuits. A survey by the Labor Dx 
partment reveals that more than 82,000) 
Federal and State convicts working fo: 
a few cents a day turned out goods 
valued at $75,300,000 last year. It is 
hoped that in conjunction with NIRA a 
movement can be brought te success. 


How Will Industrial Codes 
Affect Equipment Purchases? 


Much of the delay in filing and secur- 
ing approval of industrial codes comes 
through an obvious lack of understand- 
ing by those who drew them up as to the 
intent of NIRA. Industrialists who have 
been bewailing the entrance of govern- 
ment into industry, have come to Wash- 
ington with clauses in their codes that 
would severely cripple them and which 
the government has never asked for. 
Among these provisions are those limit- 
ing the purchase and installation of new 
equipment. Apparently many executives 
embrace the sophistry that unemploy- 
ment could be remedied by inefficient 
operation and were prepared to forego 
all improvements if their competitors 
would do likewise. Every effort is be- 
ing made to correct this false impression 
as such action is obviously against 
public interest. In the first place the 
effect would be to further reduce the 
already low state of employment in all 
the capital goods industries. The second 
effect would be to greatly increase the 
cost of production which would in turn 
boost prices to the point where purchas- 
ing power would be reduced rather than 
increased. 

For example there are the remarks 
made by Secretary of Labor Perkins to 
the effect that “a new meaning must be 
given to the phrase ‘plow back earnings.’ 
They will have to be plowed back into 
pay envelopes as well as plants and 
equipment.” Superficially this might be 
construed as derogatory to the installa- 
tion of new equipment but when ques- 
tioned more closely, Secretary Perkins 
pointed out that she did not say the 
money should go into pay envelopes in- 


stead of plant and equipment, but rather 
as well as plant and_ equipment. 
“Modernization should never come at the 
expense of wages,” she explained, but 
added that “one of the arts of industrial 
management is to know when to make 
a decision to increase plant structure 
or improve the plant by installing labor- 
saving devices. Industrial management,” 
she said, “no longer is a private enter- 
prise. It is touched by public interest 
at every point. It must be humanistic 
as well as scientific.” 

Also certain remarks of General John- 
son, having to do with the installation 
of new equipment in industries already 
having excess capacity, have been mis- 
construed as favoring a holiday on 
modernization despite the fact that 
General Johnson himself has made it 
char that the NIRA involves no cur- 
tailment of invention or initiative in 
mechanical progress. He feels that for 
the present new equipment installations 
should be made for replacement rather 
than for expansion. 


German Railways Order 
Equipment 

To assist in the campaign against un- 
employment, German state railways will 
purchase about 72,600,000 marks worth 
of locomotives and rolling stock during 
1933, according to a Commerce Depart- 
ment report. Purchases will include 
145 steam locomotives, 10 electric loco- 
motives, 221 small locomotives, 109 pas- 
senger cars, 232 baggage cars and 839 
freight cars. 
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The Machinery and Allied Products Institute 


A Catechism explaining its organization, 


Q. What is the Machinery and Allied 
Products Institute? 


A. Machinery and Allied Products In- 
stitute (MAPI for short) is a federation 
of trade associations in the field in- 
dicated by its name. It has been organ- 
ized to coordinate the interests of man- 
ufacturers of machinery and allied prod- 
ucts in their relations with the National 
Recovery Administration at Washington. 
Without attempting to deal in detail 
with the specific problems of individual 
trade associations, MAPI is designed to 
handle the common problems of all ma- 
chinery manufacturers in the prepara- 
tion of codes of fair competition under 
the National Industrial Recovery Act. 
It is the answer to the Administration’s 
expressed preference for dealing with as 
large groups as possible in preparing in- 
dustrial codes. Preliminary plans for 
MAPI were made in a meeting in New 
York June 23, attended by about 60 
representatives of manufacturers of ma- 
chinery and related products. 


Q. Who are its officers and what are 
their industrial connections? 


A. President of MAPI is John W. 
O'Leary, President, Arthur J. O'Leary 
and Son Co., Chicago. He is past presi- 
dent of the Chamber of Commerce of 
the United States and of the Chicago 
Association of Commerce. 

Vice-President is Harry C. Beaver, 
President, Worthington Pump and Ma- 
chinery Corporation, New York, N. Y. 

Secretary is Paul C. DeWolf, Vice- 
President, Brown & Sharpe Mfg. Co., 
Providence, Rhode Island. 

[Treasurer is Robert H. Morse, Presi- 
dent, Fairbanks, Morse & Cd., Chicago. 


Q. Where is MAPI headquarters and 
who is the responsible officer to ad- 
dress there? 

A. Headquarters of MAPI is at 221 
N. LaSalle St., Chicago. Address John 
W. O'Leary, President. 


Q. Who are some of the representa- 
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aims and purposes 





John W. O'Leary 


tives of trade associations now members 
of MAPI, or closely associated with it? 


A. Russell C. Jones, Griscom-Russell 

Co., New York. 

Philip M. Morgan, Morgan Con- 
struction Co., Worcester, Mass. 

George B. Torrence, Link-Belt Co., 
Chicago, Ill. 

William C. Dickerman, American 
Locomotive Co., New York. 

Robert E. Friend, Nordberg Mfg. 
Co., Milwaukee, Wis. 

Max Babb, Allis-Chalmers 
Co., Milwaukee, Wis. 

D. C. Keefe, Ingersoll-Rand Co., 
New York. 


Mfg. 


J. G. Benedict, Landis Machine 
Co., Waynesboro, Pa. 

J. N. Beeler, Ames Iron Wks. 
Div., Pierce-Butler-Pierce, Os- 


wego, N. Y. 
Geo. H. Houston, Baldwin Loco- 
motive Works, Philadelphia, Pa. 


Q. Why was MAPI organized? 


A. Because there was no central co- 
ordinating agency for manufacturers of 
machinery and allied products, in spite 
of the fact that in the aggregate they 
form one of the five large industries of 


the country. Needless conflict of in- 
terests might easily prevail in the pres- 
ent emergency in the absence of a cen- 
tral coordinating agency. 


Q. What are the aims and purposes 


of MAPI? 


A. These may be divided into two 
classes: immediate, for the emergency; 
and long-term, for future welfare. 


Q. What are the immediate aims? 


A. (a) To include in its membership 
all eligible groups of manufacturers of 
machinery and allied products that are 
not now affiliated with other groups, in 
order that the Institute may truly rep- 
resent a majority of the business of 
manufacturing machinery and allied 
products, and on that account may 
speak with authority, and in accordance 
with the provisions of the National In- 
dustrial Recovery Act. 

(6) To exchange information among 
its members looking toward the prepara- 
tion of a common code dealing with 
hours and wages. (The preparation of 
agreements covering standards of prac- 
tice would be left in the hands of the 
individual groups.) Endless confusion 
will be prevented if a single agency in- 
stead of the representatives of many 
small groups deals with Washington. 

(c) To present the true condition of 
the machinery and allied products in- 
dustry, with respect to existing and past 
hours, wages, and volume of business 
so that the industries and manufacturers 
represented may not be asked by the 
Government to accept conditions im- 
possible of fulfillment. 


Q. What are some of the long-term 
aims? 


A. (a) Establishment of the position 
of the machinery and allied products in- 
dustry in the public mind on a level 
commensurate with its position as one 
of the first five groups of industries in 
size and importance. 
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(b) Collection, compilation, interpre- 
tation and distribution of statistics look- 
ing toward operation by the member- 
ship of the Institute on a basis of “in- 
formed planning.” 

(c) Coordination of the activities of 
members looking toward unforced stabi- 
lization that will result from such tools 
of management as uniform cost account- 
ing, employee relations, and the like. 

In so doing MAPI will develop into a 
permanent organization of influence and 
importance comparable to American 
Iron & Steel Institute, National Auto- 
mobile Chamber of Commerce and Na- 
tional Electrical Manufacturers’ Asso- 
ciation. 


Q. Are individuals or companies eligi- 


ble to membership in MAPI? 


A. No. Membership is open only to 
trade associations. 


Q. What trade associations are eligi- 
ble? 

A. Those whose members are engaged 
in the manufacture of machinery, parts 
of machines, or allied products. Manu- 
facturers of electrical equipment are not 
They belong in the National 

Manufacturers Association 


eligible. 
Electrical 


which has prepared the code governing 
the electrical manufacturing industry. 
If you are in doubt about your eligi- 
bility, ask Mr. O’Leary, or one of the 


other officers of MAPT. 


Q. What groups are now included in 
MAPI? 


A. Diverse groups of manufacturers 
represented by their trade associations. 
Typical groups are makers of machine 
tools, hydraulic machinery, oil and steam 
engines, air compressors, rock crushers. 
Prospective members are trade groups 
representing all kinds of mechanical 
equipment and related products. 


Q. To what extent is the industry 
now organized in trade association? 


A. About one-third belongs to strong, 
well-managed trade associations; one- 
third is loosely organized in trade asso- 
ciations that meet only occasionally and 
exercise few of the usual functions of 
such bodies; the remaining third is en- 
tirely unorganized. 


Q. How does the industry represented 
by MAPI rank with other big indus- 
tries? 

A. In 1929 the machinery and allied 
products industries (this excludes elec- 
trical machinery and railroad repair 
shops) employed 830,000 men and paid 
them $1,400,000,000 in wages. These 
are round numbers, of course. In com- 
parison the textile industry employed 
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1,700,000 and paid $1,700,000,000; the 
food industry employed 750,000 and 
paid $900,000,000; the automobile in- 
dustry employed 450,000 and paid 
$900,000,000. Steam railroads em- 
ployed 1,700,000 and paid them $2,940,- 
000,000; coal mining, both anthracite 
and bituminous, employed 630,000 and 
paid $1,083,000,000; lumber and allied 
products employed 875,000 and paid 
$940,000,000; iron and steel employed 
420,000 and paid $730,000,000. 


Q. Will a trade association that joins 
MAPI lose its identity? 


A. By no means. It remains entirely 
autonomous. If it is now strong it will 
continue to function as usual. If it is 
weak the MAPI will stimulate and 


strengthen it. 


Q. What voice will member trade as- 
sociations have in the conduct of 


MAPI? 


A. The governing body of MAPI is 
composed of representatives of member 
trade associations. Each member trade 
association selects one of its own mem- 
bers to represent it on this body. 


Q. What trade association functions 


can be aided by MAPI? 


A. After the immediate task of draw- 
ing up NIRA codes and coordinating 
them has been accomplished, and they 
have begun to operate satisfactorily, the 
MAPI can turn to stimulation of engi- 
neering research, qualitative and dimen- 
sional standardization, uniform cost ac- 
counting, patent pooling (as practiced 
by N.A.C.C., if this should prove prac- 
ticable) and improved merchandising 
methods. Individual trade associations 
have made some progress in one or more 
of these activities but the power of a 
more comprehensive group would accel- 
erate matters considerably. 


Q. What can MAPI do for the ma- 
chinery industry? 


A. It can present a united front for 
scattered and diversified groups of man- 
ufacturers before the National Recovery 
Administration in connection with codes 
of fair competition. Specifically it can 
present a general code covering common 
problems, such as hours and wages of 
labor, leaving to individual associations 
the preparation of supplementary codes 
governing marketing policies. MAPI 
can also represent the whole machinery 
industry before the National Recovery 
Administration in establishing the right 
concept of the capital goods industries 
and their relation to industrial recovery 
and prosperity. 


Q. Has MAPI developed a code? 


A. A code has been prepared by a 
committee which has been in almos! 
continuous session since the formation 
of the Institute. Preliminary conversa 
tions on the terms of the code have bee: 
held with NRA officials. The Institut: 
is also preparing to file codes for mem 
ber trade associations. 


Q. Of what benefit to a trade assv 
ciation is it to join MAPI? 


A. The usual benefits of organizatio: 
for united action. For example, at th: 
present moment when industry is so 
vitally concerned in developments at 
Washington, the voice of a united in 
dustry rating among the first five com 
mands attention, whereas the voice of a 
small trade association or of an indi 
vidual company would be lost in the 
general hubbub. Judging by 
statements that have come from official! 
quarters there is considerable misunder 
standing of the importance of the capi- 
tal goods industry in our national life 
A very strong voice will be needed to 
carry conviction in these quarters. The 
capital goods industries have suffered in 
this depression more heavily than have 
consumer goods industries. Curtailed 
production of capital goods has been 
responsible for a large part of unem- 
ployment. Conversely, revival of capi- 
tal goods manufacturing can bring 
about an equally large degree of reem- 
ployment which is essential to consumer 
purchasing power. This philosophy 
must be driven home by a coordinating 
organization like MAPI in order to 
counteract tendencies on the part of in- 
dustry to restrict the purchase of capi- 
tal goods. Without a general organiza- 
tion representing the whole group, indi- 
vidual associations will find themselves 
in a vulnerable position. 


some 


Q. What is the attitude of MAPI 
toward modernization of manufacturing 
plants and the development of new 
products? 


A. There has been insistent recur- 
rence of statements to the effect that 
the increase of efficiency in equipment, 
and the transfer of labor from human 
beings to machines should be arrested. 
It is necessary only to carry this idea 
to absurdity, that is back to the point 
where each individual did everything 
for himself, in order to show that it is 

¢ 
impossible of acceptance. The Institute 
can render a valuable service to its 
membership and to the public at large 
by the dissemination of corrective in- 
formation relative to this fallacy. 

The Institute recognizes, however, 
that there is a tremendous difference be- 
tween the adoption by industries and by 
specific plants of more efficient equip- 
ment in order to reduce costs of produc- 
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tion, and the adoption of equipment in 
order to add to capacity. Industries 
and individual manufacturers should in- 
form themselves (and here the Institute 
can be of invaluable assistance) as to 
the need, or lack of need, for additional 
capacity and act accordingly; but they 
should always strive with or without 
the aid of the Institute to manufac- 
ture their products at the lowest possible 
cost consistent with hours to be worked 
and wages to be paid, in accordance 
with agreements that are to be set up. 


Q. What will be the relations of 
MAPI with such organizations as Na- 
tional Metal Trades Association, Amer- 
ican Standards Association, A.S.M.E., 


etc? 


\. Friendly cooperation with particu- 
lar care not to encroach on the functions 
of any one of them. 


Q. With government departments? 


A. Same as above. In addition the 
added force of the larger group should 
be able to clear up such difficulties as 
the long standing argument over gov- 
ernment purchases. 


Tool and Die Shops 
Organize for NIRA 


Tonight at the Hotel Pennsylvania, 
New York, at 7 p.m., representatives of 
tool and die shops will meet to discuss 
a tentative code to be presented. A 
movement starting early in July looked 
to the formation of the Association of 
Tool, Die and Machine Shops. It is in- 
tended that this organization will cover 
all shops building dies of all kinds, tools, 
jigs, fixtures, gages, molds for plastic 
materials, as well as those engaged i 
model building, experimental work, de- 
signing and building of special ma- 
chinery and general machine shop work. 

At a preliminary meeting attended by 
members of twelve concerns, a call for 
a general meeting was sent out to 450 
companies. The general meeting was at- 
tended by representatives of 104 con- 
cerns. The sentiment was for the draw- 
ing up of a code to conform to the re- 
quirements of the NIRA. Organizers of 
this move are in touch with local groups 
in St. Louis, Chicago, Detroit and Cen- 
tral Ohio with the purpose of forming 
a national organization. 


Watson Heads Chamber of 
Commerce Committee 


Thomas J. Watson, president of the 
International Business Machines Cor- 
poration, was recently appointed chair- 
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man of the International Committee of 
the International Chamber of Com- 
merce. At the same time, the ap- 
pointment of Eliot Wadsworth, former 
assistant Secretary of the Treasury, as 
vice - president of the International 
Chamber was announced. 

Mr. Watson succeeds Silas H. Strawn, 
who held both offices since 1980. He is 
a member of the Federal Reserve Bank 
of New York, a director of many in- 
dustrial and banking institutions and 
has business interests extending into 78 
countries. 


Whitman & Barnes 
Acquire Three Subsidiaries 


Three tool concerns, Latrobe Tool Co., 
Latrobe, Pa., J. M. Carpenter Tap & 
Die Co., Pawtucket, R. L., and Valley 
Forge Steel & Tool Co., Chicago, IIL, 
have been acquired by Whitman & 
Barnes, it was announced recently. No 
consolidation of the manufacturing fa- 
cilities is contemplated according to 
Clarence Avildsen, newly elected chair- 
man of the board. All companies will 
operate with the present staffs to pro- 
vide the maximum distribution of em- 
ployment in support of the national re- 
covery program. 

M. J. Kearins has been elected presi- 
dent of Whitman & Barnes to succeed 
William H. Eager who remains as di- 
rector. Mr. Kearins will also continue 





as president of the Latrobe and Car- 
penter companies. Henry J. Cogswell 
will be president of the Valley Forge 
unit as formerly. 

Earl F. Reinhart and Erik Andersen 
were elected vice-president and treas- 
urer respectively, succeeding Carl 
Koenig who retired as active officer. 
Mr. Reinhart has held the position of 
vice-president of the Latrobe company. 


A.S.A. Takes Over Certain 
Bureau of Standards Work 


As the result of an arrangement 
worked out between Secretary of Com- 
merce Daniel C. Roper and Howard 
Coonley, president of the American 
Standards Association, the following ac- 
tivities are to be transferred from the 
Bureau of Standards of the AS.A.: 

Division of Trade Standards 

Division of Specifications 

Division of Simplified Practice 

Building and Plumbing Code Sec- 
tions of the Building and Housing 
Division 

Safety Code Section 

The A.S.A. is a federation of 37 na- 
tional technical societies, trade associa- 
tions and governmental bodies founded 
15 years ago as a national clearing house 
for industrial standardization. This 
move is intended to preserve the re- 
sults of services to industry now being 
discontinued by the government. 


Exports of Machinery During June, 1933 








Electrical Machinery. 


Power generating machinery (except electric and automotive). 


Construction machinery. 

Mining, well and pumping equipment 
Power-driven metal working machinery 
Other metal-working machinery 
Textile machinery........... 


June, 1933 May, 1933 June, 1932 
$3,100,134 $3,109,410 $3,438,157 
357,732 210,715 314,593 
185,126 187,363 325,793 
782,941 890,028 792;906 
449,610 430,556 834,352 
81,016 83,574 163,418 
390,735 247,612 856,117 








Exports of Metal-Working Machinery During June, 1933 








Engine lathes 

Turret lathes 

Other lathes.. . 

Vertical boring mills 

Thread-cutting and automatic screw machines 
Knee and column type es machines 
Other milling machines. 

Gear-cutting machines 

Radial drilling machines. 

Vertical drilling machines 

Other drilling machines 

Planers and shapers... . . 

Surface grinding machines. 

External grinding machines. 

Internal grinding machines 


Tool grinding, cutter grinding and universal one machines 


Other metal grinding machines. 

Sheet and plate metal working machines 
Forging machinery ; 

Rolling mill machinery. 
Foundry and molding equipment. 


Other power-driven metal-working machinery and parts 


Other Metal-Working Machinery 


Pneumatic portable tools......... 
Other portable hand-operated machines and parts 
Chucks for machine tools 


Machine-operated pipe and ‘thread cutters, stocks, dies, taps and 


other machine-operated cutting tools 
Other metal-working machine tools. 


June, 1933 May, 1933 June, 1932 
$13,674 $7,679 $61,185 
4,744 11,255 4,750 
13,328 6,763 5,688 
10,925 8,848 102,562 
30,491 19,524 12,001 
_ 3,409 2,563 30,083 
13,573 14,685 9,470 
31,872 31,962 29,526 
’ ; 7,028 
14,443 9,659 3,474 
20,431 7,570 7,837 
4,500 2,753 30 
11,132 3,432 2,611 
15,164 34,463 12,386 
4,742 9,255 26,840 
24,937 18,073 28,865 
12,665 8,894 38,085 
41,697 53,087 151,124 
17,712 12,741 86,707 
48,999 51,514 13,758 
17,748 18,558 51,357 
93,424 97,308 118,665 
$24,574 $14,861 $35,335 
18,265 17,514 21,275 
3,127 2,871 3,141 
21,213 26,039 ' 
13,837 22,289 16,367 
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Implement Exports Up 
in June 


U. S. exports of farm equipment dur- 
ing June were 9 per cent higher than 
for the corresponding month of 1932 
according to the Commerce Department. 
Exports for the first six months were 
also slightly higher than last year. 

June exports were valued at $874,909 
compared to $708,640 in June, 1932. 
Shipments for the six-month period 
amounted to $5,428,377 as against 
$5,409,216 exported last year. 

The increase was caused chiefly by 
gains in shipments of harvesting imple- 
ments and parts, which more than tripled 
in value. Tractor shipments showed a 
slight increase. 

Canada was the largest market in 
June, with Argentina next, and the 
Union of South Africa third. 





“BUSINESS ITEMS-. 





The Selas Co., Philadelphia, manu- 
facturers of industrial gas heating equip- 
ment, has expanded its business to in- 
clude the design and installation of spe- 
cial automatic machinery for all types 
of industrial heating processes. P. R. 
Hoopes has been retained as technical 
consultant. 


Penrose R. Hoopes. consulting me- 
chanical engineer specializing in design 
of automatic machinery and mechanical 
products, has transferred his business 
from Hartford, Conn., to Philadelphia, 
and is now located at 18th St. and 
Indiana Ave. 


The entire plant of the Fisk Rubber 
Co. (Western Branch) Federal Rubber 
Co. Division at Cudahy, near Milwau- 
kee, Wis., will be sold at auction on 
August 15, 16 and 17, on the premises. 
The machinery to be sold includes ex- 
tensive machine and toolroom equip- 
ment, woodworking machinery, power 
and transmission machinery. 


The Pneumatic Motor Corp., Indiana- 
polis, Ind., has been formed to manu- 
facture pneumatic, rotary and other 
motors. Capitalization is 40,000 shares 
with a par value of $10 each. Incor- 
porators are J. F. Skinner, J. E. Sampie 
and James E. Frazier. 


Keystone Valve & Mfg. Corp., High- 
field, Md., has been organized to manu- 
facture flush valves and other bronze 
and metal products. Officers are: 
Harvey C. B. Bruincers, president; 
Frank C. Moore, secretary and _ pro- 
duction manager, formerly production 
manager of the Rotor Tool Co., Inc., 
Cleveland; and Jesse S. Haypen, treas- 
urer and general manager. 
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The Crawford Valve & Mfg. Co., East 
Chicago, Ind., has been formed to manu- 
facture valves and power-plant appli- 
ances. Capital stock consists of 3,000 
shares, par value of $100. Incorporators 
are W. W. Crawrorp, Freperick C. 
CrumMsaker and Jay E. Dar.ineton. 


Representation of the Shepard Niles 
Crane & Hoist Corp., Montour Falls, 
N. Y., in Birmingham, Ala., district, is 
in the hands of the McVoy-Hausman 
Co., Brown-Marx Bldg. James L. 
McVoy, representative for many years, 
formed a partnership with the Haus- 
man-Harwick Machine Tool Co. under 
the above name. 


Wrought Washer Mfg. Co., 2104 S. 
Bay St., Milwaukee, Wis., has appointed 
H. M. Swaryn, 52 Maypole Road, 
Quincy, Mass., as distributor and rep- 
resentative in the New England States 
for its line of standard and special wash- 
ers, corner braces, corner irons and 
stampings. 

The St. Louis office of the Chain Belt 
Co. has been moved from 339 North 
Taylor Ave. to 5475 Cabanna Ave. 


Sundstrand Machine Tool Co., Rock- 
ford, Ill, has appointed R. Lewis 
GieBeL, as representative in the New 
York territory. His office will be at 
1501 Undercliff Ave., Bronx, New York. 





PERSONALS 





Dean Dexter S. Kimpaty, College 
of Engineering, Cornell University, has 
been appointed a member of the Stand- 
ing Committee on Awards of the 
AS.MLE. by Pres. A. A. Porrer. 


Tuomas F. Hammonp, president of 
the Whiting Corp., Harvey, Ill., and 
president of the Illinois Manufacturers’ 
Assn., has been appointed as executive 
director of the National Emergency Re- 
Employment program by Gen. Huan S. 
JOHNSON. 


Cuartes B. Smirn has resigned as 
president and member of the excutive 
committee of the Stewart-Warner Corp. 


C. F. Smrrn has been appointed fac- 
manager for the American La 
France and Foamite Corp., Elmira, 
N. Y. . He succeeds H. S. SnNoperass 
who resigned because of ill health. 


tory 


Watrer Geist, assistant manager of 
the milling machinery dept., Allis- 
Chalmers Mfg. Co., Milwaukee, and the 
inventor of the Allis-Chalmers “Texrope 
Drive” has been appointed general rep- 
resentative for the company. L. W. 
Grornaus, who served as general repre- 
sentative, has been appointed assistant 
to the president, and will direct the 
company’s interests in matters pertain- 


ing to National Industrial Recovery A: 
as it relates to commercial problems. 


Joun L. Heckman, president of t}\ 
Heckman Machine Works, Chicago, I|!., 
has been elected president of the Auto 
motive Engine Rebuilders Association. 





OBITUARIES 





Frank W. Peex, Jr., chief enginesr 
of the Pittsfield, Mass., works of thi 
General Electric Co., was killed on July 
26 at a grade crossing in Canada. Mr. 
Peek was probably best known for his 
work in the field of lightning researc. 
He had continued much of a general line 
of investigation begun by the late 
Cuartes C. SremnMetz, under whom 
Mr. Peek worked for a period during 
the earlier part of his career. 


ALEXANDER CHURCHWARD, engineer of 
the Wilson Welder & Metals Co., Inc.. 
North Bergen, N. J., died at the age 
of 60. He became identified with the 
Wilson Welder company in 1921, and 
spent his life in electrical research and 
development work. 


Burton C. Smiru, president of the 
Smith Manufacturing Co., La Crosse, 
Wis., died July 18, at the age of 64. 
For many years he was an official of the 
La Crosse Plow Co. 


Charles Pfeiffer, organizer in 1890 of 
the Pfeiffer & Smith Co., manufacturers 
of machinery, died July 21. 


A. B. Brown, manager of the metal 
goods division, Risdon Mfg. Co., Water- 
bury, Conn., died- at the age of 38. 





MEETINGS 





NATIONAL ASSOCIATION OF FoREMEN. 
Annual convention. September 15-16. 
Akron, Ohio. E. H. Trnawey, secretary, 
Refiners Bldg., Dayton, Ohio. 


Nationa Metat Conoress anp Ex- 
Position. October 2-6. Detroit, Mich. 
Under the auspices of the American 
Society for Steel Treating. W. H. 
E1s—eNMAN, secretary, 7016 Euclid Ave., 


Cleveland, Ohio. 


Sirver Bay InpustrriaL CONFERENCE. 
Sixteenth annual conference on indus- 
trial relations. August 23-26. Silver 
Bay on Lake George, N. Y. E. C. 
WorMan, secretary, 347 Madison Ave., 
New York, N. Y. 

Society or Automotive ENGINEERS. 
International automotive engineering 
congress. August 28-September 4. Pal- 
mer House, Chicago. Jonn A. C. War- 


NER, general manager and secretary, 29 
West 39th St., New York, N. Y. 
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UCCESSFUL machining of alu- 

minum and its alloys requires 
changes in tools used as compared 
to those employed for steel and free- 
cutting brass. The proper tools 
should have appreciably more side 
and top rake than the tools for cut- 
ting steel; should have very keen 
edges obtained by grinding with fine 
or very fine abrasive wheels sup- 
plemented by hand stoning with an 
oilstone, and should be used with 
suitable cutting compounds. 

Except for aluminum alloys high 
in silicon content, carbon steel and 
high-speed steel tools may be used 
satisfactorily. Carbon steel tools 
may generally be maintained with a 
keener cutting edge. Cemented 
tungsten carbide tools are necessary 
for machining the high silicon alloys, 
notably “Lo-Ex” No. 132 piston 
alloy. Carbide tools are also supe- 
rior to carbon and high-speed steel 
tools under severe production condi- 
tions because the keen edges are 
maintained over very long periods 
without regrinding. Diamond tools 
are often used for boring holes where 
a fine, accurate finish is desirable, 
such as piston pin holes. 

Curtine Speeps. Aluminum can 
be machined to best advantage by 
using comparatively high speeds and 
fine to medium feeds. Surface 


speeds from 500 to 800 ft. per min. 
are possible under some conditions 
with ordinary carbon-steel tools, and 








Machining Aluminum and Its Alloys 


appreciably higher speeds with high- 
speed steel and carbide tools. The 
feed may vary from 4 in. for rough- 
ing cuts to a few thousandths for 
finishing cuts. An increase in the 
amount of metal removed from the 
stock can often be obtained to bet- 
ter advantage by increasing the 
speed rather than the feed. The 
work should often be cooled before 
calipering and finishing to size. 

Curttine Lusricants. Some form 
of lubricant is desirable. For many 
purposes a soluble cutting oil is 
good. Ordinary carbon oil or kero- 
sene will often serve, but usually 
works better when mixed with lard 
oil, usually in equal parts. For 
heavy cuts and slow feeds, such as 
in roughing work or tapping, pure 
lard oil gives good results. Cutting 
compounds of paraffin oil are un- 
satisfactory. For milling, sawing and 
drilling, the soluble cutting oils are 
satisfactory and more economical 
than kerosene or kerosene and lard 
oil lubricants. 

Latue Toots. For lathe work, 
using the round-nosed tool, Fig. 1, 
the tool should be set to have proper 
clearance and not curl the chip more 
than necessary. Before finishing 
with the tool, its edge should be re- 
stoned. It is best to set the lathe 
tool considerably higher on the work 
than when machining brass or steel, 
preferably on a diameter of the 
work, making an angle of 45 deg. 











— 
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Corting edge i 
55° 10 55 ‘Clearance 6 ° 


Courtesy of Aluminum Company of America 






with the horizontal. The tool shown 
in Fig. 2 is satisfactory for large 
diameter work where the tool must 
be set on or near the center of the 
work. A much better tool is shown 
in Fig. 3. Resharpening is accom- 
plished by holding the bit by its 
shank in the chuck or collet of a 
tool grinder or a lathe and grinding 
off the outside diameter until a 
keen edge is obtained. After each 
grinding the tool should be stoned. 
When the clamp screw of the tool- 
bit holder is loosened, the bit may 
be rotated to various positions and 
adjusted to different working condi- 
tions. Tools of this form may be 
used for both rough turning and 
finishing cuts. Parting tools for 
machining aluminum and its alloys 
should have from 12 to 20 deg. top 
rake and be stoned. The front clear- 
ance angle should be decreased to 
about 3 or 4 deg. Facing tools 
should be ground to have a side rake 
similar in amount to that indicated 
for the top rake of the outside tools. 
Circular forming tools are difficult 
to design to machine aluminum and 
its alloys properly. Best results are 
obtained by using a roughing tool 
first, followed by a very light finish- 
ing cut with the forming tool. 
PLANER AND SHaper Toors. The 
tool shown in Fig. 3 may be adapted 
readily to planer and shaper work 
by using a holder, Fig. 4. This tool 
may be used for both roughing and 
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Fig. 7—Gun tap for 
aluminum 


with 


Clearance €° 





--Jop rake 
10° fo 15° 


- Cutting eage 
66° to 77° 








‘ Ly } J 
Side rake ““y 
30° to 40° 














short spiral on the 


front end 


finishing. If very heavy roughing 
cuts are desired, a side cutting tool, 
Fig. 5, can sometimes be used to 
better advantage. For planer or 
shaper work, the roughing tool 
should do nearly all of its cutting 
on the side of the tool, while for 
finishing work, the cutting should 
be done with the front or bottom 
edge of the tool. The finishing tool, 
Fig. 6, should be used for light cuts 
with fine feeds only. Provision 
should be made to prevent the tool 
from striking the finished work on 
the return stroke. The side cutting 
and bottom cutting features for 
roughing and finishing in shapers or 
planers may be obtained with the 
tool shown in Fig. 4, by rotating the 
toolbit in the proper direction. 
Miuuine Currters. Milling cut- 
ters, straddle mills, end mills and 
similar cutters work to best advan- 
tage if they are of the coarse-tooth 
spiral-type and have considerable 
top rake. In some instances milling 
cutters with nicked teeth assist in 
decreasing the chip size. Inserted 
tooth face-milling cutters should be 
designed with appreciable top and 
side rake. Helical milling cutters 
work well if the cutting edges are 
provided with suitable top rake. 
The same may be said of stag- 
gered-tooth milling cutters. 
Tureapinc Toots. It is desir- 
able, both in the case of threading 





*. Side rake 


dies or thread chasing tools to pro- 
vide special rake and clearance. 
Threads may be chased in the soft- 
est aluminum, using a single-pointed 
threading tool with considerable top 
and side rake. Hand and machine 
taps will produce smooth and accu- 
rate threads if they are of the spiral 
flute, ground-thread type. Such 
taps should have a right-hand spiral 
flute when intended to cut a right- 
hand thread. Spiral angle should 
be similar to that used in an ordi- 
nary twist-drill. Taps which have 
a short spiral ground on their front 
end, such as the “gun” tap, Fig. 7, 
will often work satisfactorily when 
there is room for the chips to be 
forced ahead of the tap and when 
the thread to be cut is not tapered. 
When using spiral-fluted taps, espe- 
cially in automatic screw machines, 
it is best to grind a top rake on the 
back of the lands so that there will 
be less tendency for the tap to seize 
when backing out. Slightly over- 
size taps assist in maintaining re- 
quired dimensions of holes in alumi- 
num and its alloys. Thread chasers 
for self-opening dieheads and col- 
lapsible taps should be ground with 
appreciable top and side rake. Gen- 
erally speaking, tapping speeds are 
slow and depend upon factors such 
as the size of the tap drill used, 
the depth of tapped hole and the 
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alloy tapped. In some instances, 
tapping speeds approximately equal 
to those employed for steel may be 
used. Screw machine products are 
generally provided with about 67 
per cent of full thread. 

Twist Driuus. Ordinary twist 
drills sometimes give trouble. They 
should have keen edges and a copi- 
ous amount of cutting compound 
should be used. For some work the 
single-fluted twist drills used for 
hard wood have been found superior 
to the usual form of drill. A still 
better form is one in which the flutes 
have a_ greater. spiral angle. 
Straight-fluted twist drills, such as 
are often used in drilling brass, are 
quite unsuited for drilling alumi- 
num and its alloys. Reamers of the 
spital-fluted type are best. 

Saws. Saw teeth should have 
considerable top rake and some side 
rake, the latter depending upon the 
type of saw tooth used. Saws of 
the alternate side-rake type or those 
of the chip-breaker type (teeth of 
alternate square and rounded front 
profile) may be used. A side rake 
of 15 deg. is recommended for the 
former. For either type, a front or 
top rake of 10 to 25 deg. is recom- 
mended. To use a saw with much 
front rake, the sawing machine must 
be provided with a positive feeding 
device to prevent the saw from 
feeding into the work too rapidly. 
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PINION is divided as to whether 
() the small shop should special- 

ize. Some contend that the 
most successful shops choose the kind of 
work they can handle best and stick to 
that. If, for example, the small shop 
boss is an expert at punches and dies 
for difficult drawing work, he can give 
better service than a shop where they 
tackle any kind of a job that comes 
along. Incidentally, he can charge a 
good price because he gets a lot of work 
that other shops fail to do satisfactorily 
and because he saves the customer a lot 
of time and money. 

This is good advice as far as it goes. 
But it frequently happens that punch 
and die work slumps off a bit while the 
rent and the grocers bills go on just 
the same. Shall the boss lay off his 
men and go fishing until someone wants 
more punches and dies? That might de- 
pend on his men and how well he likes 
to fish. 


The Back Log 


Few small shops can afford to wait 
for their particular specialty and need 
some sort of a back log to keep things 
moving. A secondary specialty might do, 
or even a line of general repairs, when 
small contracts for parts or complete 
machines cannot be had. The question 
is, what shall the specialty or specialties 
be? How shall they be selected? 

Perhaps the first things to consider 
are the experiences of the men in the 
shop and the equipment. Next, what 
sort of work is most prevalent in the 
district or within a reasonable distance. 
This is much more important when start- 
ing a shop than after it secures a repu- 
tation. I know a small shop in Illinois 
that specializes in heat treatment. 
Tools, gears, clutches and all kinds of 
parts made in this manufacturing sec- 
tion come to his shop. Now, after estab- 
lishing a good reputation he gets work 
from points over a thousand miles away. 
As a matter of fact, heat-treatment of 
steels makes a good back log in any 
locality, even though it requires rather 
expensive equipment and considerable 
experience. But the responsibility that 
goes with it entitles anyone to charge a 
good price for the work, even when 
done in quantity. 

Much depends on the location of the 
shop. If it is in an agricultural district, 
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Can the Small Shop Specialize? 


a thorough knowledge of tractors, farm 
machinery of ail kinds, lighting plants 
and even sewing machines and radios 
will not be amiss. Welding is always 
in order and has almost no limit to its 
application. It will be said that garages 
get all the tractor and automobile work 
and take it at ruinous prices. There 
are, however, comparatively few garage 
or service station men who really give 
satisfaction. It is one of the weak spots 
of the automobile industry. Many ex- 
perienced drivers never take their cars 
to the authorized service stations of 
their make of car, but find some good 
“alley-mechanic” who knows his job and 
who gives much better satisfaction. 
Whatever locality you are in, study 
the kind of machines used in your dis- 
trict. It may even pay to spend a little 
time in the shops where the machines 
are built. Keep posted by having the 
latest catalogs on hand. The manu- 
facturers will be glad to cooperate when 
they find you know your job and mean 
business. Good customers will gladly 
pay a fair price for a good job. If not, 
they are not the kind of customers you 
want—let the other fellow have them. 





Charging for Repair Work 


One great cause of disputes and mis- 
understandings is the repair of articles 
that cost very little when new. Globe 
valves, plug cocks and the like are good 
things to steer clear of. It frequently 
costs more to repair them than to buy 
new ones. You can easily spend five 
times the cost of a new valve in fitting 
a new plug in the cock body. Articles 
of this kind are made in large quantities, 
usually on special machinery, and at 
very low cost. It is usually far cheaper 
to buy a new one and throw the old one 
away. And when, as sometimes hap- 
pens, it is necessary to make some sort of 
repair to prevent shutting down a ma- 
chine or delaying operations the owner 
should be willing to pay for the actual 
cost of the work, plus a profit. He is 
not paying so much for the repair of 
the valve as for his lack of foresight in 
not having a new one ready to put in 
place, and to avoid far greater losses by 
shutting down the machines. 

The extent of specializing that is ad- 
visable depends largely on the location 
of the shop. If there are other good 
shops nearby it might be well for each 
to specialize on one or more operations, 
as well as on certain classes of work. 
One shop may have a good planer, an- 








other a gear cutter and a third first class 
turret lathe equipment. It will fre- 
quently pay them to cooperate to the 
extent of letting each shop do the work 
for which it is best equipped. 


Some Special Machines Pay 


A shop specializing in tools such as 
drilling jigs, punches and dies, and the 
like, will do well to consider the pur- 
chase of a good jig-boring machine. Of 
course this runs into more money than 
most small shops feel they can afford. 
But such a machine has far wider uses 
than we used to think. Instead of being 
exclusively a toolroom machine, it is be- 
ing used extensively in small lot pro- 
duction as well. Such a machine will 
save time and mistakes in laying out jig 
bushing holes and guide pins for punches 
and dies of the sub-press variety. It will 
enable a good mechanic to bore numer- 
ous holes in brackets, bases or other 
parts of machines in as exact duplication 
as though he had made a jig for the 
parts. When building parts in small 
quantities this effects a great saving. 

Of course similar work can be done on 
a good horizontal boring machine, a 
good milling machine, and in some cases 
on the face plate of a lathe. But the 
work can be done more quickly and 
with less chance of error on the jig- 
borer. Such a machine should give the 
shop owning it first call on all work of 
this kind in the neighborhood. In one 
small shop I know of a jig-borer proved 
to be a magnet in drawing a lot of work 
from surrounding towns and _ cities. 
Special equipment or special ability at- 
tracts profitable work. 

It is not advisable, however, to tie 
up too much capital in special ma- 
chines or tools. Here, as elsewhere, good 
judgment draws big dividends. It fre- 
quently happens that saving a little 
labor is an expensive proposition. If the 
jig borer, for example, could only be 
used in laying out the jigs likely to 
come to the shop, it would probably be 
cheaper to use the horizontal boring ma- 
chine, the miller or even a lathe. You 
wouldn’t be likely to buy a milling ma- 
chine solely for jig work either. But 
having it to use for a lot of other work 
makes it profitable. Boiled down, this 
means that few small shops can afford 
to buy highly specialized machines or 
tools. There is, however, no hard and 
fast rule in the matter. Sometimes a 
tool will pay for itself by preventing 
errors and spoiled work. 


503 




















Field Fabrication of Steel 


Photographs taken at the Babcock & 


Operating side of the Sellers 

plate planer, showing set-up 

of the plate and toolholders. 

Edges of plate up to 2? in. 

in thickness will be planed 

and beveled preparatory to 
welding 


Southwark vertical plate 
bending roll previously de- 
scribed (AM—Vol. 77, page 
156). A pipe section 84 ft. 
in diameter is in progress of 
rolling. Pipe from { to 2} in. 
in thickness will be fabricated 


Welding the longitudinal seam on 
a pipe section 84 ft. in diameter, 
using an automatic fusion machine. 
A specimen tacked to the end of 
each seam serves as a record of 


the weld 
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Pipe for Boulder Dam 


Wileox plant at the dam site 
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Two 84 ft. sections mounted on rolls 

under the automatic fusion machine for 

welding the girth seam. A spider holds 
the seam in alignment 


Machining the end of an 8} ft. pipe section 





Work in progress con- 
sists of sections 8} ft. 
in diameter and hav- 
ing thicknesses of { 
and 1 in. The con- 
tract also calls for 
pipe in diameters of 
13, 25 and 30 ft. and 
thicknesses of 1 to 2? 
in. Approximately 
400,000 linear ft. of 
welding will be _ re- 
quired 
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After coining 
Series 15 


Material--Celluloid, 11/32 in. thick 
Operation--Shape as illustrated 
Pressure-~44,000 1b. 





Material--Low carbon temper steel, 
7/32 in. thick 
Operation--Coin a flange on washer 

Pressure--70,000 1b. 


Series XII—Coining 


After coining 
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Material--Ordinary machine steel, 7/16 in. 

thick by 3 in. long 
Operation--Coin the edges of strip round 
Pressure--100,000 1b. 
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Material--Low carbon 
0.255 in. thic 
Operation--Coin A into B 
Pressure--300,000 1b. ‘ 
Pieces C, D, E, F, G, H, K were blanked 
from piece B, one die to each 
part. Waste of material was 
offset by savings in die costs 
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After coining 


Material--Soft machine steel, 
0.138 in. thick 

Operation--Coin A into B 

Pressure--104,000 1b. 
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Material--Woven asbestos ring, 
0.212 in. thick 

Operation--Compress 1 in. of 
surface from a thick- 
ness of 0.212 in. to 
0.159 in. 

Pressure--4,500 lb. To coin the 
entire ring required 
110,000 1b. 
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SS 
Material--Woven asbestus, 
various thick- 
nesses 
Operation--Coin a ring 
Pressure--See table 
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Thickness 
¢ Before Coining After coining Pressure in tons 
. J—- 0.408 in. 375 in. 1-1/2 
72" ‘an «= -364 
|t---------=-- 8 1% "360 2-1/2 
0042 thickness of flash - 4 oe 
ee —— —__ ° -342 4 
. - 
Cle le POOOW NO T—CLXL FTO NO BWNAC< EX KU - NOV AY AD®~e 9} e ny : v2 
Ee - 325 5-1/2 
mF snd ° 322 5 
F, % re , “319 6-1/2 
¥ -317 7 
Material--Aluminum, 5/32 in. e 315 8 
in diameter e .313 8-1/2 
Operation--Coin into strip ° 312 9 
for toy iter ° - 296 9 Rather thin 
Pressure--300,000 1b. 0.437 -370 9 Thickest ring 
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Press Work Pressures 



































Material--Cast brass 
Operation--Coin image sharply 
Pressure--200 tons 
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Material -- Steel 
Pressure -- 250 tons 


age 
\Z 25 A oops 





0259" te-lhe 0139" 
Section through A-B 


Ma*+erial--Soft machine steel, 
0.398 in. thick 

Operation--Coin groove in 
segment of a ring 

Pressure--40,000 1b. 
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03/7” ben athe2.087 


Material--Soft machine steel, 
0.398 in. thick 


Operation--Coin a 
Pressure 40,000 1b. 
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Series XII—Coining 
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Embossed Coied ‘Embossed 


Material--Sheet brass shell, 0.927 in. 
thick 

Operation--Coin and emboss at one stroke 
in 250-ton press 

Pressure--Press taxed to the limit 





Size of outsiale of blernk 
arrer COIMAG 


Material--Aluminum, 0.072 in. thick 
Pressure--150 tons 





Section through A-B 


Material--Soft machine steel, 
0.398 in. thick 

Operation--Coin groove 

Pressure--100,000 1b. 
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Hard plate 


Material--Soft bronze plate 
Pressure--40 tons 





Section 
through cD 


ae 0/95 


Material--Round soft-steel wire 

Operation--Coin drawer pull 

Pressure--120 to 150 tons 
calculated from test 


15> Alam: 
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Gaterial--Low carbon temper steel, 
0.222 in. thick 

Operation--Coin A into B 

Pressure--300,000 1b. 


a3x52”-" t2.,l420046" 


Material--Soft machine steel, 
0.398 in. thick 

Operation--Coin groove 

Pressure--70,000 1b. 
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IDEAS 


FROM 


PRACTICAL MEN 


Blanking, Drawing and Pinch- 
ing Off Tools for a Single- 
Action Press 


W. E. GOCHNAUER 

The tools illustrated are for use in a 
single-action press for blanking, drawing 
and pinching off the surplus stock at the 
edges of shells in one stroke of the press, 
thus eliminating the extra operation of 
burring or trimming. 

While the blanking and drawing fea- 
tures of the tools will be understood 
without explanation, there are some very 
important points to be considered in 
their construction. Accurate alignment 
at assembly must be maintained and the 
inner diameter of the drawing ring A 
must be held as close as is possible to 
the outer diameter of the pinch-off 
punch B. It is also important that the 
outer diameter of the drawing ring 
should fit the blanking die C very 
closely to eliminate any danger of shear. 
The difference between the diameter of 
the drawing punch D and that of the 
pinch-off punch B skould be twice the 
thickness of the stock. 

The surplus stock is pinched from 
the edges of the shells by the passage 
of the drawing ring over the pinch-off 
punch and the stock so pinched off is 
rigid enough to strip the shell from the 
drawing punch as the ram ascends and 
the stripper ring F (which is also the 


pressure pad) is forced up by the spring 
acting on the pressure pins. For sharp- 
ening the edge of the pinch-off punch, 
the drawing punch can be removed by 
taking out the screw H. The positive 
knockout K is operated in the usual 
manner. 

This pinch-off method can be applied 
to work of irregular shape where the 
draw is not too shallow and the stock 
is not too heavy. 


Bending More Than 90 
Degrees 

ERNEST FOLDVARY 

Budapest, Hungary 
A simple die for bending the edges of 
sheet-metal work more than 90 deg. is 
shown in the illustration. As the ram 
descends, the ends of the work are bent 
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This die irons the outer skin of 
the blank and forces the ends 
inwards 
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Hf 
Pinching off sur- 
plus stock from a 
blank saves a sec- 
ond operation. 
The tools 
however, be made 
carefully. 
The __ illustration 
shows how the 
pinches and dies 
are designed 
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very 









































Surplus stock bein 
orcheed off od 











at a right angle. Continued descent of! 
the ram pushes the work down past th: 
adjustable blocks A. These blocks ar: 
adjusted to the dimension X, whic! 
varies according to the thickness of th 
metal. As the work contacts with the 
edges of the blocks A, the corners of th: 
bend are ironed or pinched, pushin; 
some of the outer skin of the metal up 
ward and causing the bent edges to in 
cline inwardly. 

The amount that work can be ben 
more than 90 deg. depends upon th: 
thickness of the metal, but in any cas: 
it should not be less than Ys in. thick 
With metals more than ¥s in. thick, the 
ends of work can be bent to an angle 
of 80 deg. measured from the inside. 


A Silent, Intermittent Motion 
FRANK C. HUDSON 


Here is a way of getting an intermit- 
tent motion at right angles to the drive 
shaft. The large disk with the four slots 
and the high spots between is on 
the driving shaft. The cross shaft has 
four tapered rollers, two of which are 
shown. With the disk turning to left, 
or counter-clockwise, the lobe lifts the 
tapered roller in contact with it and 
forces the upper roller into the slot just 


Talking pictures require silent 
mechanisms. This device gives 


intermittent motion without noise 


below it, and the intermittent cross shaft 
is moved a quarter turn. The next high 
spot repeats this movement giving two 
quarter-turn movements to each revolu- 
tion of the disk. 

Wear is taken up by moving the 
tapered rollers deeper into the slots in 
the disk. This has proved to give a 
positive, silent movement, and is used in 
the motion picture industry in Holly- 
wood. It can, of course, be modified as 


to movement for other uses. 
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Graduated Diemaker’s Square 
Discussion 


CHARLES F. KRAUT 


The article by Charles Weslow under 
the title given above (AM—Vol. 77, 
page 158) is interesting. The cam de- 
sign is both original and practicable, 
though if the cam were placed above the 
blade, instead of below, it would permit 
an unobstructed view of the blade in 
contact with the work. The cam per- 
mits wide spacing of the graduations, 
whereas if the disk described in John 
E. Hyler’s discussion of Mr. Weslow’s 
article (AM—Vol. 77, page 314) were 
graduated, the lines would converge into 
a solid mass near the center, as shown 
in Fig. 1. Therefore they would be dif- 
ficult to distinguish without the aid of 
a magnifying glass, and subdivisions of 
a degree would be almost impossible to 
read. Another objection to Mr. Hyler’s 
square is that it cannot be used in very 
small holes, as the view of the blade 
would be entirely obstructed by the 
stock. 

The design of the square illustrated 
by L. Kasper in an article under the 
title “A Diemaker’s Square” (AM—Vol. 
77, page 285) is clever; however, the 
square would have a wider range of use- 
fulness if a hole were drilled in the stock 
near the shank of the plug, as in Fig. 2. 
This hole would be essential if the square 
were to be used in checking the clear- 
ance angles in the openings of small 
piercing and blanking dies. 

A practical design of a diemaker’s 
square is illustrated in Fig. 3. Such 


a square is especially adapted for check- 
ing and obtaining the correct clearance 





angles in small and odd-shaped open- 
ings and die bushings in piercing and 
blanking dies. For this class of work 
the small blade A is used. Looking 
through the hole B in the stock in the 
direction indicated by the arrow, an un- 
obstructed view of either edge of the 
blade is presented to the eye as it is 
brought into contact with the work. 
Since this blade is to be used on dies 
not more than 1 in. thick, it projects 
but 1 in. from the stock. For larger 
dies and other work the blade C, pro- 
jecting about 1% in., is used. For gen- 
eral work the slotted and adjustable 
blade D is used. Other blades, as at E, 
can be inserted. 

To avoid congested graduation lines, 
the graduations for 144, 4% and 34 deg. 
are laid out independently, as seen, and 
are scribed on both the stock and the 
blade, the figures being stamped on the 
stock. In setting the blades accurately 
to other desired angles, it is better to 
use a vernier protractor and, if neces- 
sary, to use it in conjunction with a 
bevel gage. This method is good prac- 
tice and experienced toolmakers and 
diemakers are familiar with it. 


A Universal Pin Wrench 


JOHN E. HYLER 


Pin wrenches, like other tools, have a 
flair for getting lost and sometimes it 
seems as though they were the worst 
offenders, no doubt because they are 
used less often than most other tools. 
However, if one keeps a pin wrench like 
the one illustrated in his toolkit, he will 
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A pin wrench that is easily adjusted 
to fit any hole spacing 


always have a wrench that can be ad- 
justed to suit the occasion. It is adjust- 
able for any distance between the center 
of the pins within its range and, since 
the pins are screwed into place, they 
can be removed and a pair of different 
diameter can be substituted when nec- 
essary. 

The part A is bent to form a handle 
and the part B is pivoted to it. Both 
parts are drilled and tapped for the 
shouldered thumbscrews C for holding 
the slotted strut D. The business ends 
of both parts are drilled and tapped for 
the shouldered pins FE, which are hard- 
ened. The holes for the pins are tapped 
small enough so that the smallest pins 
likely to be needed will have a small 
shoulder. As many pairs of pins of dif- 
ferent diameters may be made as is 
found desirable. 

Adjustment can easily be made—trial 
and error are not necessary. Either or 
both of the thumbscrews can be loosened 
and the pivoted parts can be opened or 
closed until the pins enter the holes in 
the nut. Tightening the thumbscrews 
makes the wrench practically as rigid as 


if it were solid. 


Boring Heads and 
Prevention of Chatter 





J. T. TOWLSON 
London, England 


When boring cylinders, chatter is a 
most annoying bugbear to the machine 
operator. Chatter especially ocurs when 
the metal in the cylinder is fairly hard, 
and not only is the noise produced ob- 
jectionable, but the resultant work gives 
evidence of the chatter. 

Text books for mechanics illustrate 
and describe boring heads in which the 
two cutting tools are diametrically op- 
posite each other, particular attention 
being given to having the tools point 
radially. Such a design of boring head 
will chatter, and the usual “damping” 
method is to have an associated follow- 
ing head “clogged” with hardwood 
blocks. If, however, the tools are set 
tangentially, as shown in the accom- 
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Drilling Oil Holes in a Broach 
EMIL WITTMANN 


Recently I saw a shop drawing for a 
broach for broaching long, round holes 
in material that required the use of cut- 
ting lubricant. The drawing called for a 
central hole through the length of the 
broach and for connecting holes for the 
distribution of lubricant at the roots of 
the teeth, as at A. Fortunately, before 
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Drilling oil holes in broaches so 
as to preserve greatest strength 


the distributing holes had been drilled it 
was discovered that their location would 
be in the weakest cross-section of the 
broach and might endanger breakage. 

Consequently the drawing was cor- 
rected, as at B, so that the distributing 
holes were to be drilled at an angle be- 
ginning at a point a little way from the 
roots of the teeth and away from the 
weakest cross-section. 


A Non-Slip Heaving Bar 


MATTHEW HARRIS 


Every one who uses a heaving bar to 
move machinery knows that when the 
bar approaches an angle of about 45 
deg., there is just as much tendency for 
it to slip on the floor as there is for 
it to move the machine. Sometimes, 
when the machine moves suddenly the 
heaving bar slips, often with disastrous 
results to the user. 

In visiting a shop some time ago, I 
watched a gang of men moving some 
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This heaving bar has a base that 
cannot slip and cause damage 
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machinery and my attention was at- 
tracted to the heaving bars they were 
using. On examining one I found it to 
be made as per the accompanying 
sketch. The base A had three calks 
on the bottom and its top was concaved 
to fit the ball B, which was loosely held 
in place by the U-shaped strap C. The 
ball had a short shank over which a 
piece of pipe was fitted for a lever. It 
will be understood that the ball per- 
mitted the base to be moved in any 
direction, and that it could not slip be- 
cause the calks would dig into the 
floor. 


Short Cuts for the Diemaker 


WILLIAM ANDERSON 


In shops where there is no bandsaw for 
sawing out the cores of dies, much time 
can be saved by using the power hack- 
saw for cutting the cores out of rect- 
angular dies, eliminating drilling them 
out. With a little care and a new, sharp 
saw it is not difficult to saw within # 
in. from the layout lines, providing the 
work is properly set up and a light 
feed is used. 

For a rectangular die, the starting 
holes for the saw should be drilled as 
shown in Fig. 1, and not in the corners, 
because holes so drilled would leave too 
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Saws can save time in making dies 
by starting cuts right 


much metal to be removed by filing. 
For a die having an opening like that 
shown in Fig. 2, the end holes should 
be bored in a lathe and the starting 
holes for the saw should be drilled mid- 
way between them. 

During the sawing operation, the 
watchful eye of the operator should be 
kept on the junction of the lines, not 
depending on the automatic stop of the 
machine, otherwise the cut may pass 
the junction and the die may be spoiled. 








Reinforcing the Springs 
of Bow Pencils 
Discussion 


ADAM FREDERICKS 


The method of reinforcing the spring 
of bow pencils as portrayed by C. A 
Johnson (AM—Vol. 77, page 284) take 
care of but one type of instrument. B) 
his method the rubber insert is com 
pressed when drawing small circle 
where it is not needed so much as i: 
drawing large circles. If too thick ; 
piece of rubber is used the range of th: 
instrument is necessarily limited, as th: 
compression will be too great for sma! 
work if the instrument is to be efficient 
on large work. 

The accompanying sketch illustrates 

















Rubber wedges and stop screws for 
the lead make bow pencils better 


an effective automatic adjustment for 
dividers of the circular-spring type for 
drawing circles up to 5 in. in diameter. 
A rubber wedge is placed inside of the 
spring, the thin end going between the 
upper parts of the legs. When small 
circles are drawn the rubber is ineffec- 
tive, for the spring is under its maxi- 
mum tension. In drawing large circles 
the spring loses much of its tension and 
it is then that the rubber wedge comes 
into action, taking up the backlash in 
the right- and left-hand screw and its 
nut. 

Another annoyance to the draftsman 
using a worn bow pencil is to have the 
lead continually slipping up in its socket 
Because the binding screw has not 
enough gripping power. The remedy is 
to solder a brass lug to the pencil leg 
above the lead socket. The lug is 
tapped for the little knurled-head screw 
A, which acts as a stop to prevent the 
lead from rising when it is borne hard 
on the paper, keeping it in correct rela- 
tion to the needle point. 

When it is necessary to outline circles 
in various colors, instead of going free 
hand with a colored pencil over a circle 
that has been drawn in black pencil, 
regular dividers having two inserted 
needle points can be used by substitut- 
ing a thin lead of the desired color for 
one of the needle points. Such leads are 
used for refilling pocket pencils and are 
available in almost all stationery stores. 
This method will insure clean, smooth 
lines and improve appearances. 
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Preventing chatter in boring by 
setting the tools tangentially in 
the head 


panying sketch, it will be found that 
such a provision will go far toward pre- 
vention of chatter. 

Referring to the ilustration, A is the 
traveling head and B is the boring bar; 
C-C are the tools in tangential seats 
and rotating with the head in the di- 
rection of the arrows D-D. The arrows 
E-E indicate the direction of spring of 
the tools under stress of the cut. These 
two arrows clearly show the releasing 
action resulting from the tangential set- 
ting of the tools. The behavior of the 
tools is similar to that of the gooseneck 
tools used in shapers and planers, 
though less in degree, but usually with 
desirable effect. 


Centralizing Strip Stock 
in Press Tools 


CHARLES KUGLER 


Strip stock that varies in width can 
be centralized by the device illustrated. 
The device can be attached to almost 
any press tools without interfering with 
their operation in any way. 

Two pieces A are welded to the ends 
of the stripper, serving as brackets to 


which the levers B are pivoted. The 
parallel links C are pivoted to the levers 
and are in contact with the sliding pins 
D, which operate the stock guides F. 
The inner corners of the guides are 
rounded at one end to provide easy 
entrance of the strip. The spring im- 
parts uniform tension to the levers, and 
through them, the links and the sliding 
pins to the guides. 





SEEN AND HEARD 
JOHN R. GODFREY 








Care in Motor Building 


I never cease to be amazed at the 
care that goes into the building of the 
modern automobile engine. Regardless 
of price the endeavor to have the motor 
as near perfect as possible when it leaves 
the assembly line is extremely interest- 
ing. Spending from 15 to 60 cents to 
balance a crankshaft to close limits, 
tearing a motor completely down after 
the test block run to catch scored 
bearings or cylinder walls or imperfect 
seating of valves, in motors to go into 
cars in the lower price class, indicates 
the endeavor to give full value. Thor- 
ough washing with kerosene after many 
operations, careful selection of pistons, 
piston pins, gears and other parts, all 
add to the life of the modern motor. 
Thousands of miles of service are built 
into every modern motor, regardless of 
price. 


Cutting Oils Again 


We are still learning about cutting 
oils. The maker of a centrifugal ma- 
chine for taking out the impurities after 
the oil has been used sends me a sample 
of the stuff removed. It seems to be 
first cousin to asphalt. At first thought 
it gives the impression that it must have 
come from turning some sort of plastic 
material. But it came from a metal 
cutting machine and is apparently due 
to excessive heating of the oil at the 
cutting edge of the tool, which breaks 
down the oil particles and forms a 
resinous deposit. This might indicate 
that we need another kind of oil, or 
enough more of it to keep the cutting 
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cool enough to prevent this effect. But 
until we get 100 per cent efficiency, 
which is not likely to be very soon, it 
looks as though an oil clarifying system 
should be a part of the shop equipment. 


Nickel Cast-Iron Cuts More 
Freely 


Hardness and machinability have very 
little in common in many cases. Nickel 
irons make harder cylinders but ac- 
cording to one authority they machine 
more easily than iron without nickel. 
Here's what he says: 

“One-half inch tools, ground to Taylor 
angles and round-nosed, cutting dry, 
will machine cast iron containing up to 
1.25 per cent nickel at a rate varying 
from 20 to 80 per cent faster than nickel- 
free iron of the same Brinnell hardness. 
A cut '% in. deep, «x in. feed, might be 
taken at 120 to 180 feet per minute as 
against about 95 feet per minute for 
plain iron. For larger tools, say 1 in. 
square, the speeds would be about 10 
per cent higher. These figures apply 
to ordinary cast iron of the soft or 
medium types. The hard irons, similar 
to automotive cylinder blocks, or Diesel 
liners, can be cut at approximately twice 
the speed of ordinary plain iron, which 
means that the %-in. tool mentioned 
above will cut them at 100 to 150 ft. 
per min. as against 60 ft. for plain 
gray iron. In many cases two irons of 
the same Brinell hardness, but one of 
which contains nickel, demonstrate the 
fact that the nickel-containing one can 
be machined whereas the other cannot 
be cut at all at any speed without tear- 
ing the nose off the tool.” 

This seems to be a case of making 
harder, longer wearing iron and cutting 
it at higher speed than the softer irons. 


Grinding With a Tube Cleaner 


Invention frequently beats necessity 
to the job as I’ve pointed out on pre- 
vious occasions. But necessity often 
jars us out of ruts and we grab a new 
tool for an old job. A steel tube maker 
had a contract for a bunch of stainless 
steel tubes 34% in. L.D. and these tubes 
had to be smooth. The grinding proc- 
ess struck several snags and the time 
limit, with penalty, was staring him in 
the face. Some bright boy grabbed an 
air driven boiler tube cleaner, stuck a 
grinding wheel on the end and started 
business. This worked so well they 
ordered five more and kept the whole 
half dozen on the job 24 hrs. a day. 
They used wheels a little smaller than 
the bore of the tube, pushed the cleaner 
with its wheel in the end and rotated 
the tube as they pushed the cleaner 
ahead. The job was O.K. and there 
wasn't any penalty to pay. 



















SHOP EQUIPMENT 





NEWS 





‘*Automatic”’ Type 305 
Multi-Position Controller 


For controlling industrial furnaces 
subject to wide variations of heat de- 
mand over varying periods, the Auto- 
matic Temperature Control Co., Inc., 
34 E. Logan St., Philadelphia, Pa., has 
developed the Type 305 multi-position 
controller. For example, it can be used 
to control a continuous-type heat-treat- 
ing furnace located in the line of produc- 
tion and subject to changes in rate of 
flow of the work treated. Such a fur- 
nace may run practically empty for 
short periods and the control mechanism, 
while primarily selected to maintain the 
furnace within close limits of the tem- 
perature setting during periods of nor- 
mal operation, should likewise hold the 
temperature setting when these inter- 
ruptions occur and when more or less 
sudden resumption of the furnace load 
takes place. 

The instrument has five separate con- 
tacts, two either side of the normal set- 
ting, or the equivalent, which can be 
obtained through the use of available 
relays. Through a positive limit switch 
arrangement, each intermediate contact 
between the extreme low and the ex- 
treme high contacts in the actuating in- 
strument has two definite valve posi- 
tions, so that on making one of these 
contacts, following a drop in tempera- 
ture, the valve opening and hence the 
resultant fuel supply is greater than 
when the same contact is made follow- 
ing a rise in temperature. Thus, it is 
possible to assure a fuel supply more 
consistent with the fuel demand. It is 


Maintenance of the 
temperature of  fur- 
maces subject to wide 
variations of heat de- 
mand is a function of 
the “Automatic” Type 
305 Multi-Position Con- 
troller 


claimed it is possible to get close con- 
trol without hunting. The motor used 
is a series-wound, split-field type and 
can be supplied for 110 or 220 volts, 
a.c. or d.c. 


Brown & Sharpe No. 210 
Centrifugal Motorpump 


A large volume of liquid under rela- 
tively low head can be handled by the 
No. 210 centrifugal “Motorpump” devel- 
oped by the Brown & Sharpe Mfg. Co., 
Providence, R. I. The pump is adapted 
for supplying coolant and liquids that 
contain dirt, chips or abrasive particles. 
The design permits mounting the pump 
either outside or inside the tank. A dis- 
charge pipe can be carried vertically, 
with clearance from the motor, eliminat- 
ing the necessity for elbows for making 
The motor is of the drip- 
addition to the two 


an offset. 
proof type. In 


motor bearings, a sealed ball bearing is 
employed just above the water line. 
Specifications: Speed, 1,725 r.p.m.; suc 
tion pipe, 14% in.; discharge pipe, 144 in.; 
motor, 44 hp.; net weight, 53 Ib.; ca 
pacity for pumping soda water, 45 gal. 
per min. at a head of 8 ft., and 15 gal. 
per min. at a head of 15 ft. 


Bull Dog ‘*Trol-e-DUCT”’ 
Electrical Distribution 
System for Portable Tools 


A duct and trolley system for convey- 
ing electric current to moving or port- 
able electric devices, particularly such as 
used on continuous assembly lines, has 
been developed by the Bull Dog Electric 
Products Co., 7610 Jos. Campau Ave., 
Detroit, Mich. The system consists of 
standardized, self-contained _ sectional 
units of steel duct, inclosing insulated 
busbars which distribute electric current 
through trolleys to portable electric tools 
or other moving loads. When the sys- 
tem is used in connection with contin- 
uous assembly lines, the electric tool can 
be made to move forward as the product 
advances. In addition, the use of plug 
sockets and loose wires is eliminated. 

“Trol-e-DUCT” is a_ standardized 
product of sectional unit construction, 
is salvageable and_ interchangeable. 
Movement of the carriage and trolley is 
facilitated by ball bearings, and good 
electrical contact is maintained. Duct 
and trolleys are made for single and 
three-phase circuits. When assembled, 
the live parts are completely inclosed. 
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Toledo Improved Weighing 
and Filling Device 


Small metal products can be weighed 
and placed in packages by the improved 
precision weighing and automatic filling 
device announced by Toledo Precision 
Devices, Inc. and marketed by the To- 
ledo Seale Co., Toledo, Ohio. This de- 
vice will weigh as high as 1,000 1-lb. 
packages per hour to an accuracy of vs 
oz. All drafts are net weighings, the 





Small parts are weighed and fed 
into containers at the rate of 1,000 
l-lb. packages an hour on the 
Teledo Precision Weighing and 
Automatic Filling Device 


weight of the container not being in- 
cluded. Breaking, cutting, and crushing 
of the commodity are practically elimi- 
nated. Errors are prevented because the 
device is electrically interlocked against 
inaccuracies due to mechanical faults. 
The predetermined net weight can be 
easily checked at any part of a run by 
pressing a button. 


Armco Deep-Drawing Steel 


A deep-drawing sheet metal developed 
by the American Rolling Mill Co., Mid- 
dletown, Ohio, is said to have the follow- 
ing properties: high ductility; uniformity 
of physical properties; ductility not im- 
paired by temper cold rolling; permanent 

reedom from stretcher straining in the 
tempered condition, and no change with 
lapse of time in respect to ductility, 
yield point, tensile strength, and hard- 
ness. Stretcher strains are prevented by 
small amounts of temper cold rolling 
and do not recur even after aging as 
long as one year at room temperature. 
A better quality surface is achieved 
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through the absence of stretcher strains, 
which is of value to the auto body 
builder and other users of high finish 
deep-drawing sheets. Deviations in 
Rockwell hardness and tensile strength 
in a large number of sheets are said to 
be scarcely more than that attributable 
to the variations in the test itself. The 
material is free from blue brittleness. 


‘“*Aristocrat”” Tape-Rule 


An embossed design with a_ back- 
ground in black enamel is used for the 
stainless steel case of the “Aristocrat” 
tape-rule now being marketed by The 
Lufkin Rule Co., Saginaw, Mich. This 
6-ft. measure weighs 2 oz., and the case 
is 154 in. in diameter. The steel line 
can be projected unsupported like a rule 
and will flex around and accurately 
measure objects. No. 186 is graduated 
72 in. to 16ths, and No. 186D in engi- 
neers’ measurement. 


Somaca Wire Cutting 
Machine 


Welding wire or other wire can be cut 
to various lengths on the wire cutting 
machine developed by the Sommer & 
Maca Glass Machinery Corp., 3600-3608 
S. Oakley Ave., Chicago, Ill. Production 
of welding wire is approximately 300 
pieces, standard length, per minute, but 
a production of as high as 3,600 pieces 
per minute may be obtained on short 
lengths for other purposes. An arrange- 
ment can be provided whereby the wire 
receives a coating at the same time. 
The machine carries one 3-hp., one 2-hp., 
and one 144-hp. motor. Power is trans- 
mitted to the drive shaft by means of 


V-belts. 

























Taylor Steel Fittings for 
Light Wall Piping 


Reduced weight is a feature of the 
fittings now being offered for light wall 
piping and Taylor spiral pipe by the 
Taylor Forge & Pipe Works, P. O. Box 
185, Chicago, Ill. These fittings are fab- 
ricated from No. 10 gage steel by weld- 
ing and are die-formed. Center to end 
dimensions conforms to the 125-lb. 
American Standard. Fittings are fur- 
nished plain end or flanged, or flanged 
at one end only. They are suitable for 
hydraulic pressures of 200 Ib. per sq. in. 
or more in smaller sizes. The fittings 
are easily welded into piping installa- 


tions. 


Thor 1/4-In. Light Duty 
Electric Drill 


A \%-in. electric drill weighing 5 |b. 
has been developed by the Independent 
Pneumatic Tool Co., 600 W. Jackson 
Blvd., Chicago, Ill. This “Thor” drill is 
equipped with ball bearings on both 
ends of the armature and with hand 
wound and formed coils. The commu- 
tator is a separate unit, built on a brass 
sleeve that expands and contracts with 
the copper segments to make sure that 
the segments do not work loose and rise. 















It has a dust-proof toggle switch placed 
inside the handle. The tool runs at 
2,200 r.p.m., has a length over-all of 
1144 in. and a spindle offset of % in. 


Falk-Rawson 4-Duty 
Coupling 


The four functions of the Falk-Raw- 
son 4-duty coupling now being marketed 
by the Falk Corp., Milwaukee, Wis., are: 
starting, coupling, cushioning and limit- 
ing the load. The primary duty of the 
coupling is as an automatic starter, cen- 
trifugally operated. The construction in- 
volves two drum-shaped members, one 
attached to the driving shaft and the 
other to the driven shaft. Between the 
driving and driven members are inserted 
two sets of floating segments, made 
usually of brake lining reinforced with 
lead, the amount of lead being calcu- 


lated to give the required centrifugal 
pressure for carrying the load. Outer 
segments are actuated by the driving 
member, the inner by the driven mem- 
ber. The coupling allows the motor to 
start without external load, the only re- 
sistance being its own inertia and 
negligible friction. Therefore the motor 
gathers speed very quickly, and, as the 
starting shoes take hold, the machine 
builds up speed, actuating the driven 
shoes which add further starting ca- 
pacity. The motor slows down mo- 
mentarily as the load comes on. The 
jerk of starting is eliminated and the in- 
rush of current is greatly reduced be- 
cause of the extended time of starting 
the load. 

The coupling provides for moderate 
shaft misalignment, both parallel and 
angular, through the clearance between 
the driving and driven drums and also 
affords torsional shock absorption to the 
drive. In the standard application the 
combined capacity of driving and over- 
load shoes is equal to 140 per cent of 
normal motor running torque. Above 
this load the shoes slip momentarily, 
cushioning the shock and protecting the 
drive. The device can also be applied 
as a protective or braking device against 
excessive speeds. It is built in horse- 
power ratings from 3 to 400, and speeds 
from 495 to 1,760 r.p.m. 
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Speedway Automatic Oilers 


Two types of oilers have been intro- 
duced by the Speedway Mfg. Co., 
Cicero, Ill. The “constant-level” oilers 
are designed for use on electric motor 
bearings and other reservoir bearings 
with oil ring, packing, or ball or roller 
bearings, where oil in the reservoir 
should be maintained at a determined 
level. The “thermal” oilers are applied 
to machine bearings and are automatic 
in operation. 

The accompanying illustration shows 
how the constant-level oiler works. The 
oil level in the bearing is held at the 
same height as the opening of the short 
tube in the inverted bottle cap. As soon 
as the oil gets below this level, air enters 
the jar through the tube, and oil flows 
out through the long tube until the level 
is raised enough to seal the air opening 
in the short tube. Thus the oil level 
cannot vary more than a fraction of an 
inch. 

It is claimed that the thermal oilers 
for machine bearings operate on a tem- 
perature change of 2 deg. The glass 
bottle shows when oil has been ex- 
hausted. When empty, the wide-necked 
bottle is unscrewed and refilled. 


Furnas Style Rl Drum 
Switch for Reversing 
Small Motors 


The Style R1 drum switch was de- 
veloped by the Furnas Electric Co., 1525 
S. 77th St., West Allis, Wis., especially 
for use with small bench lathes but it 
may be used for practically any other 
application where it is desired to reverse 


small motors. It may also be used for 
plain starting and stopping where accu- 
rate control is an important considera- 


When oil in the jar 
gets below the short 
tube, air flows into the 
jar, oil passes down the 
long tube until it seals 
the short tube again 


tion. Interior metal parts and frame 
are cadmium-plated, while the top, cover, 
handle stem and cap are bright nickel 
finish. The handle knob is of bright- 
red bakelite. Weight'is 17 oz. net. The 
drum switch will control %%-hp., a.c. 
motors and %4-hp. d.c. motors. 


_ Stevens Three-Spindle 
Adjustable-Angle Spiral 
Index Centers 


John B. Stevens, Inc., 304 Hudson St., 
New York, N. Y., has developed 2-in., 
3-spindle, adjustable-angle spiral index 
centers designed for use on universal 
milling machines. The centers are used 
in connection with the regular dividing 
head and spiral setting parts of the ma- 
chine for the multiple milling of straight 
or spiral flutes, slots, ratchets and gears. 
In reality, this attachment is a multiple- 
spindle extension for a dividing head. 
All three spindles rotate in the same 
direction. The spindles are driven by a 
gear placed on a taper shank arbor, the 
latter being placed in the machine divid- 
ing head spindle while in horizontal posi- 
tion. 
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Dimensions: Rated swing of spindles, 
2 in.; distance between spindles, 278 in.; 
Morse taper, No. 1; hole through head 
spindles, *: in.; height of centers (divid- 
ing-head spindle height 5 in.) 3% in.; 
cutter clearance over tail spindles, #2 in.; 
total length, spindles touching, 17 in.; 
total height, 644 in.; maximum angle 
obtainable, right hand, 174% deg.; left- 
hand, 174% deg.; weight, 80 Ib. 


**“H-P-M” Power Units for 
Self-Contained Hydraulic 
Machine Drives 


A line of standardized “Hydro-Power” 
units has been developed by the Hy- 
draulic Press Mfg. Co., Mt. Gilead, 
Ohio. These units incorporate a radial- 
pump pressure generator, direct-driven 
from an electric motor. Both pump and 
motor are mounted on a base inclosed 
to serve as a reservoir for the oil used 
as pressure fluid and lubricant. Each 
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Stevens Three-Spindle, Adjustable-Angle Spiral Index Centers 
for multiple milling of straight or spiral flutes and slots 


machine served by one of these units 






















becomes self contained and independent 
of other machines. 

Pressure output of the radial pump is 
regulated by an automatic control which 
may be adjusted for any value up to 
3,000 Ib. per sq.in. A modified form of 
this control is provided with a second 
adjustment whereby the volume of the 
pump discharge may be regulated to any 
amount from zero to maximum. The 
unit illustrated provides a single stage 
of high-pressure capacity up to 3,000 Ib. 
per sq.in. or a medium pressure up to 
1,500 Ib., depending on the radial pump. 
When initial work or closing movements 
are to be performed at low pressure, a 
two-stage unit is recommended. This 
incorporates two pressure - generating 
pumps, plus a low-pressure rotary pump 
to provide larger volume for the initial 
portion of the operation. When the 
low-pressure limit is reached the out- 
put is by-passed at zero pressure by an 
automatic unloading valve which funce- 
tions without shock. 


Self-contained hydrau- 
lically driven machines 
may be built around 
the “H-P-M” Radial 
Pump Power Unit 





**Microlux”’ Mirror 
Comparators 


Marburg Bros., Inc., 90 West St., 
New York, N. Y., are introducing in 
the United States the “Microlux” mirror 
comparator which can be adapted to 
different purposes by modifying the 
measuring anvil. The test is indicated 
by a line showing against a circular 
illuminated background on the frosted 
glass screen. Four indicators are pro- 























By employing suitable anvils the 


“Microlux” Mirror Comparator 
can be adapted to a wide variety of 
work 


vided and may be set for minimum and 
maximum dimensions. Two of the in- 
dicators may be set for closer limits and 
two for wider limits, so that parts ih- 
spected may be separated into three 
groups: acceptable under close limits; 
acceptable under wider limits, and re- 
jects. The indicators may also be set 
by means of one master gage to indicate 
the minimum or maximum dimension 
and the other settings may be in ac- 
cordance with the scale on the instru- 
ment. The place where the part to be 
inspected is introduced and the screen on 
which the indication is read are close to 
each other, so that inspection is easy 
and not tiring. 

In the Microlux comparator the ampli- 
fication of error is 1000:1, so that an 
error of 0.001 on the part under test 
would displace the indicating line on 
the glass screen by 1 in. Two standard 
types are built besides a thread com- 
parator. The first standard type has a 
range up to 2 in., and the second up 
to 8 in., while the thread comparator 
will determine whether the pitch di- 
ameter is within the tolerance limits and 
also its relation to the nominal size for 


515 



















threads from %4 to 1% in. In both 
types work up to 20 in. long can be 
dealt with, using suitable bases. 


Trent Trough-Type 
Electric Furnace 
The Harold E. Trent Co., 618-640 N. 
54th St., Philadelphia, Pa., has placed 


on the market an electric furnace of the 
trough-type which can be used as a 





heat-treating bath with lead or salts. 
The illustration shows the folded and 
formed furnace-type element and the 
method of lifting the trough crucible 
from the frame structure. 


Hoover Double Row 
_ Annular Ball Bearings 


Light, medium and _ heavy series, 
double-row ball bearings, identified as 
the Nos. 5200, 5300, and 5400 series 
respectively, are now being made by the 
Hoover Steel Ball Co., Ann Arbor, Mich. 
These bearings are of the deep groove 
type, having no filling slots or interrup- 
tion of the raceways, and are said to 
have large thrust capacity in either direc- 





tion, in addition to the radial capacity. 
Formed steel retainers of the riveted 
type are used for spacing the balls. The 
bearing is produced entirely from electric 
furnace high-carbon chrome-alloy steel 
S.A.E. 52,100. The company also manu- 
factures single-row annular ball bearings 
and tapered roller bearings. 
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Beartinc Bronze. Research Paper 
No. 551, issued by the U. S. Department 
of Commerce, Bureau of Standards, is 
entitled “Tin-Free Leaded Bearing 
Bronze.” The paper is for sale by the 
Superintendent of Documents, Wash- 
ington, D. C., for five cents. 


Firesrick. A 16-page bulletin F-104, 
describing “Steel Mixture” oil brand 
firebrick for oil-fired furnaces and in- 
dustrial furnace linings, high tempera- 
ture fire cements, furnace linings and 
arches, has been published by McLeod 


& Henry Co., Troy, N. Y. 


GrinpDING WHEEL SPECIFICATIONS. 
The Norton Co., Worcester Mass., has 
issued a booklet “Grinding Wheel Speci- 
fications for Grinding Machines,” show- 
ing grinding wheels used on the different 
sizes and styles of grinding machines 
made by different grinding machine 
manufacturers. Standard wheels are in 
accordance with the Simplified Practice 
Recommendation No. R45-32 issued by 
the U. S. Department of Commerce, 
while special shapes are so listed. 


Hanpuinc Equipment. The Link- 
Belt Co., 910 S. Michigan Ave., Chicago, 
Ill., is distributing a “Souvenir Book 1933 
of the Link-Belt Exhibit at A Century 
of Progress.” In the 48 pages are shown 
handling equipment of various types for 
many industries and the various types 
of chain produced. 


NicuroMe. Booklet R-33 compiled 
by the Driver-Harris Co., Harrison, 
N. J., covers the properties and char- 
acteristics of its alloys for electrical, 
mechanical and chemical purposes. The 
company will send copies at 25 cents 
each to cover postage and part of the 
cost of publication. 


Piatine with Cap-A-Loy. An “Oper- 
ating Manual for Plating with Cad-A- 
Loy” has been issued by E. I. duPont de 
Nemours & Co., Inc., the R. & H. 
Chemicals Department, Wilmington, Del. 
This treatise on the cadmium-mercury 
process for plating iron and steel parts 
contains information on the complete 
plating operation including the prepara- 


tion of the solution, operating conditions 
replenishing, bath analyses, testing th: 
coating and cleaning the metal. 


Tarps. John Bath & Co., Inc., 1: 
Grafton St., Worcester, Mass., has issue: 
Catalog No. 12-A calling attention to 
revised listing of high-speed precisio: 
and commercial ground thread taps an 
thread gages. 


Srarters. Class 11-204 combinatior 
linestarters for squirrel-cage and wound- 
rotor induction motors are described in 
Leaflet 20,499 issued by the Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 





° PATENTS ° 





Juty 11, 1933 


Metal-Working Machinery 


Press Mechanism. Richard W. Dinzl, 
Margate City, N. J., assigned to South- 
wark Foundry & Machine Co. Patent 
1,917,241. 

Ball Race Grinder. Amos P. Steiner, 
Edgar P. Wine, and Harold E. Balsiger, 
Waynesboro, Pa., assigned to Landis 
Tool Co. Patent 1,917,468. 

Cutter Grinder. Frank W. Curtis, 
Wauwatosa, Wis., assigned to Kearney 
& Trecker Corp. Patent 1,917,504. 

Machine Tool. Herbert L. Tigges, 
Toledo, Ohio, assigned to Baker Broth- 
ers, Inc. Patent 1,917,616. 

Machine Tool. Walter M. Fairbairn, 
Rockford, Tll., assigned to Barnes Drill 
Co. Patent 1,917,831. 

Drilling Machine Spindle. Albert M. 
Johnson, Rockford, Tll., assigned to 
Barnes Drill Co. Patent 1,917,842. 

Machine Tool Feeding Apparatus. 
William L. Schellenbach, Wyoming, 
Ohio. Patent 1,917,905. 

Dieing Machine. Cortis F. Sherman, 
Hartford, Conn. Patent 1,918,059. 

Method and Apparatus for Machining 
Rolls for Rolling Mills. Hans Schimmel, 


Komotau, Czechoslovakia. Patent 
1,918,139. 

Multiple Head Automatic Drilling 
Machine. Gunnar Swahnberg and Ed- 


ward Joslin Kingsbury, Keene, N. H., 
assigned to Kingsbury Machine Tool 
Corp. Patent 1,918,150. 

Gauging Mechanism for Internal 
Grinders. Hilding Valdemar Torne- 
bohm, Gottenborg, Sweden, assigned to 
Aktiebolaget Svenska Kullagerfabriken, 
Gottenborg, Sweden. Patent 1,918,198. 


Tools and Attachments 


Screw Thread Gauge. James Hart- 
ness, Springfield, Vt. Patent 1,917,301. 

Lathe Attachment. John Y. Blazek, 
Cleveland, Ohio, assigned to Lempco 
Products, Inc. Patent 1,917,748. 
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